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CHAPTER -1 — INTRODUCTION 
1.1 Back Ground. 


1.1.1 Bangalore, the Capital of Karnataka is the Fifth Largest City in the Country and is growing 
at a rate, which is significantly higher than that of others. Due to the Growth in Economic 
Activities, the City is attracting migrants. To serve this Influx of Population, Residential 
Layouts are being developed. But adequate Transport Infrastructure Facilities such as 
Roads, Grade Separators, Subways, Mass Transit System, etc. to match this demand are 
conspicuously absent. The additional demand is to be catered by the already Saturated 
Road Network. Due to the Inherent Road Network in Bangalore, there are on the average 
2 Major and 2 Minor Junctions per kilometre of Road Length. This has resulted in increase 


in Travel Time due to frequent Bottlenecks and Breakdowns. 


1.1.2 The Urban Form of Bangalore is characterized by a Radio — Concentric System structured 
by Ring Roads, Five Major Radial Roads and Five Secondary Radial Roads. The Five Major 
Radial Roads are Mysore Road (SH — 17) in the South / South West, Old Madras Road (NH 
— 4) in the North / North East, Bellary Road in the North, Hosur Road (NH — 7) in the South 
— East and Tumkur Road in the North — West. Similarly, the Five Secondary Radial Roads 
include Magadi Road (SH — 17E) in the West, Kanakapura Road (NH — 209) in the South, 
Bannerghatta Road (SH — 48) in the South, Varthur Road and Whitefield Road (SH — 37) in 
the East. The differentiated development of the City based on Geographical Sectors and 
the Star like Growth Array along the Major Roads, mark the change from a Concentric 


Spatial Growth to a Sectorial and Linear Radial Development. 


1.13 The City had a population of 84.42 Lakhs as per 2011 census. The extent of Developed 
Area has also increased considerably, in 1971 the Area was 174.7 Sq. km. and today it is 
about 800 Sq. km. In absence of Adequate Mass Transportation System, the use of 


personal motor vehicles for intra — city travel has increased substantially. This has resulted 
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in growth of motor vehicles, which is four times the rate of population growth in the last 
two decades (1.91 Lakh vehicles in 1981 and 23 Lakh vehicles in 2005). The Public 
Transport System (Bus) is overstressed carrying about 50 Lakh Commuters in a daily basis. 
Congested Streets and Longer Route Length due to Urban Sprawl have only served to 
reduce Bus Frequencies further. In a recent study done by CRRI, it has been reported that 
annual traffic growth rates vary in the range of 2 — 4% in the central zone, 5 --7% in the 
intermediate zone and 8 — 9% on the regional roads in Bangalore City. CRRI study also 


reported delays of 26.8 sec per km of travel and 9.9 seconds per minute of travel. 


1.1.4 The combined effect of all these on the Road Network of Bangalore is Delay and 
Congestion beyond Tolerable Limits. Vehicular Conflicts at the Intersections are being 
eliminated by Traffic Signals but at the Expense of Delays and Long Queues. The Peak 
Hour has spread over a longer period of time, since there are no Perceptible Capacity 
Augmentation / Conflict Reduction Measures. Traffic related Problems have become 
Regular Phenomena on Bangalore Roads, due to the Vast Developments. This fact is 
substantiated by the Traffic Study Results at various Road Networks and Intersections of 
the City. Most of the Major Junctions of the Core City have crossed the mark of 10000 
PCUs in the Peak Hour. Though number of Grade Separators have been constructed and 
are being constructed, most of them are located in the Developed Part of the City and 
causing a Trigger of Congestion at adjacent Junctions. Traffic Management Measures such 
as One Way Systems, Parking Restrictions, Junctions Improvements, etc. are being 
implemented to ease the Congested Street Network. But the ever increasing Traffic is fast 
deteriorating the Limited Improvement in Level of Service these Traffic Management 


Measures can offer. 


1.1.5 As a Comprehensive Development Programme for Improvement of Road Network, the 
Bruhat Bangalore Mahanagara Palike (BBMP) has planned Grade Separated Junction, 
Widening of Roads, Strengthening of Pavement Base and Sub — Base, Improvement to 
Pedestrian Facilities, Provision for Car Parking, etc. BBMP has constituted a separate cell 


to coordinate the Widening of Major Roads in Bangalore City in the face of Land 
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Acquisition Challenges. This Response is the Answer to the severe strain on the Urban 
Infrastructure, which is inevitable due to the very rapid rate of growth in traffic. Travel 
Demands of Passengers have increased many folds in the last two decades. Unfortunately, 
Growth in the Infrastructure is not commensurate with the growing demands of traffic. 
There is an exigent need to effectively manage the Traffic and Transportation Systems to 


optimize the Solutions with Short Term and Long Term Measures. 


1.1.6 One of the Practical Steps towards Optimal Solutions that will also give an Immediate 
Relief to Traffic Scenario is Capacity Augmentation. Capacity Augmentation is not possible 
without widening the high — density corridors. Increasing the capacity of important 
corridors is inescapable in the long run even if it entails Land Acquisition at high cost. The 
Land Acquisition is proposed through a Process of Conferring Development Rights 
(Transfer of Development Rights), by which the owner of the land who has surrendered 
the part of the land towards infrastructure projects would be allowed to carry out 


construction based on enhanced Floor Space Index (FSI) conferred by the TDRs. 


1.1.7. BBMP is already maintaining about 3500 Km. of road out of which 2820 Km. is asphalted 
surface, 129 Km. is of concrete surface, 476 Km. is of metalled surface and 75 Km. is of 
other surface. The annual expenditure on construction and strengthening has been 


increasing from Rs. 600 million in 2001 to Rs. 800 million in 2004. 


1.1.8 Bangalore has 332 Km. cf Arterial Roads, 210 Km. of Sub — Arterial Roads and 2958 Km. of 
Local and Feeder Roads. Several Corridors that carry traffic from the Hub of the City to 
other Parts of the City are being widened on fast track in a phased manner. In this regard, 
BBMP has taken a Proactive Approach and taken steps to widen Roads that cater to High 
Volume of Traffic. 

The existing Road Network System of Bangalore is a major concern, both in terms of 
Conditions of Roads and the Structure of the Network. The Basic Structure is Radio — 
Concentric with about Ten Major Roads converging on the Centre. The Roads themselves 


are crowded and their Convergence creates Heavy Congestion. 
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1.2 Need for the Project: 

Bruhath Bangalore Mahanagar Palike, the agency responsible for providing infrastructure 
facilities in the city, with the intention of improving road user facilities plans to decongest 
critical junctions by proposing Grade Separator Schemes. 

The project under consideration is Sarakki Junction. The location being central part of the 
city, traffic flow in this corridor is from South Part of Bangalore towards North of 
Bangalore, Also the Present traffic flow pattern from other direction, i.e, East to West 
traffic from Bannerghatta to Mysore Road is such that, it has to go via Banashankari to 


reach southern parts i.e., JP Nagar, Kanakapura Road etc., 


The main junctions along this corridor are- Ilyas Nagar Junction, Sarakkki Junction, 
Sindhoor Choultry Junction, 35th Main Junction and 33rd Main Junctions. The travel 
speed of the vehicles throughout the day is 20-25 kmph with frequent jams. 

The waiting time and queuing of vehicles during peak hours is high at these junctions. 
Pedestrian volume is also very high in the area because of commercial activities on the 
factors it is necessary to provide “Elevated Road” from Geological Survey Office Junction 
to JP nagar 33rd Main Junction which carries through traffic, thereby reducing the delay in 


travelling time, reduction of surface level traffic eic., 
To arrive at better picture about the present situation following studies are conducted — 


e Topographical Survey. 
e Traffic Studies. 


© Geo Technical Investigations. 


This report presents above studies, detailed specifications, Bill of quantities, estimates 
and recommendations to decongest the surface level traffic and improved travelling 


conditions from Kadirenahalli Junction to JP Nagar 33rd Main Junction. 


Bruhath Bangalore Mahanagara Palike, the agency responsible for providing infrastructure 

facilities in the city, with the intention of improving road user facilities plans to decongest 

critical junctions by proposing Grade Separator Schemes. 
eee 
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Chapter — 2 —- OBJECTIVE AND SCOPE OF STUDY 


2.1 Objective 
Detailed Project Report for the Construction of flyover along ORR at the junction of Kanakapura 


road and Sarakki junction, approved by M/s. BBMP, the reference for the present study. 


The alignment and carriage width finalised in the “Feasibility Report” is considered for the 
following primary objectives of the study — 
* To conduct investigations to study the approved alignment, for improvement of traffic 
movement along the proposed corridor. 
© Suggest on optional and Feasible Structural System. 
¢ Improve the existing junction to streamline traffic flow at grade level. 


e Prepare cost estimate and bidding documents. 
2.2 Project Scope 
The scope of the consultancy study involves the following - 


e Review of available data and reports 

¢ Conduct necessary traffic survey and analysis of data. 

® Conduct Geo-technical Investigations 

¢ Finalisation of General Arrangement drawing for the proposed Grade Separator. 
e Study of “Structural System” and Evaluation. 

¢ Preparation of Traffic Management Data. 

e Preparation of preliminary designs and estimates. 

e Cost — Benefit Analysis 

e Detailed Designs. 


e Preparation of Tender documents. 


On acceptance of the report preparation of tender documents are proposed to be prepared as 


part of the Consultancy Services. 


M/s NAGESH CONSULTANTS, Bangalore BBMP, Bangalore 
1 of 3 


DPR for Construction of flyover along ORR at the junction of Kanakapura Road and Sarakki junction, Bangalore 


Chapter -2 — Objective and Scope of Study “DETAILED PROJECT REPORT” 
SS A a 


2.3. Approach Methodology: 


Stage - I Field Investigation: 


i. Conducting Topo Survey 
ii. Soil Investigation as per NIT. 
iii. Conducting Traffic Survey as per NIT 


iv. Identifying the utilities. 


Stage - Il Detailed Analysis and Designs 


is Detailed Soil investigation report as per field and lab tests. 

ii. Preparation of GAD and discussing with the authorities for approval of the 
same. 

iii. Detailed Analysis of Super Structure and sub structures. 

iv. Design of Super Structure, Substructure and Foundation as per IRC Codes and 


specifications. 


V. Preparation of Preliminary drawings. 

vi. Environmental impact analysis. 

vii. Preparation of detailed BOQ and cost estimates. 
viii. Preparation of Tender documents. 


2.4 Design Philosophy. 


The Technical proposal given in this Feasibility Report consists of Designs, Drawings and all 


Technical Details based on Surveys and Investigations stated in Section 2.2 above. 


The Design standards adopted in the present Design are in accordance with the codal 
provisions of India as stipulated by the Indian Roads Congress (IRC), Indian Standards 
Specification (IS) and the Ministry of Road Transport & Highways. Deviations may be 
considered in planning parameters if extremely necessary considering the dense urban 


conditions, like the present one, from the present codal provisions. These modifications in the 
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design will be adopted based on similar projects at urban locations as "Good Engineering 


Practice”. 


The Designs and Drawings presented as a part of this report are based on the Studies, 
Investigations and Designs which provide a fair basis for making Detailed Designs and Drawings 
subsequently. The consultants opine that the detailed engineering designs and drawings will be 
prepared on approval of this report before construction, based on actual details at site viz., 


utilities, Geo Technical data and Soil profile etc. 


2.5 Deliverables: 
Following are proposed to be submitted as part of the Detailed Project Report - 


¢ Topography Survey drawing of the study area. 

e Surface level improvements. 

e Layout drawing and typical details of “Structural System” 
e Traffic Management Plan during construction. 

¢ Cost Estimates including utility shifting. 


e Tender Document. 
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Chapter — 3 — Project Cost 


3.1 General 
The estimates have been prepared based on PWD Schedule of rates 2018-19 & NH-SR 
schedule of rates 2018-19 with 8% area weight age considered for all items. However, items 


which are not covered under NH-SR, KPWD SR rates for Bangalore circle, market rates have 


been adopted. 


For items such as Bitumen, Emulsion, Steel, Cement etc., latest Issue rate are adopted after 


carryout out rate analysis. 


The detailed estimate is enclosed as Appendix -1. At the end of the report. The bill wise cost 


abstract for the project is shown in below — 


3.2 Abstract Estimate 


Particulars eee Oe 
SR (18-19) 
SITE CLEARANCE AND DISMANTLING I 4,47,142.01 
SURFACE LEVEL ROADS / SLIP ROADS 2,43,57,965.58 
. 
DRAIN & COMPOUND WALL WORKS 1,31,92,166.00 
MEDIAN, KERB & PIER PROTECTION BELOW FLYOVER “4 1,32,17,232.24 
5 ROAD FURNITURE & OTHER WORK 71,18,488.29 
‘. a 
Z FLYOVER WORKS | __ 69,92,14,624.81 
f FLYOVER APPROACH WORKS 3,95,68,259.07 
8 
eS DIVERSION ROAD | 1,97,26,146.25 
9 | ELECTRICAL WORKS 77,37,245.00 
1 
OVERHEAD GANTRY 26,66,903.85 
Sub TOTAL( A) 
82,72,46,173.09 
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11 | Cost for Topographical Survey (8) 


12 | Cost for Soil Investigation (C) 


28, 50,000 000. 00 
Sub Total 1 (A+B+C) 83,01,51,173.09 | 
13 | Design Charges @ 1% of Sub Total 1 (D) 83,01,511.72 


Sub Total 2 (A+B+C+D) 83,84,52,624.22 


Utility Shifting Charges 


A. Provision for BESCOM 8,53,49,076.77 


B. Provision for BWSSB 6,17,30,000.00 


Sub Total 3 (A+B+C+D+E) - (Tender Amount) 98,55,31,761.59 


Goods and Service Tax (GST) @ 12% on Sub Total 2 
10,06,14,322.12 


eS an and Service Tax (GST) @ 18% on Utility Shifting Cost 
2,64,74,233.82 | 
| | sub Total 4 (A+B+C+D + E+F) - (Tender Amount + GST) 1,11,26,20,31759 | 


Cost of Consultancy Charges for DPR Preparation as per actual 23,75,000.00 » 


Cost of Consultancy Charges for PMC and Quality Assurance 


Charges @ 1.5% of Civil Works Cost [ere | 


Landscapping work -LS 50,00,000.00 - 


Sub Total 5 (Amount put to Tender + GST + Consultancy 
Charges) 
iand Acquisition For an Area of 327.59 Sqm at Rs. 193283/- per 


i 
i 
i 


SoS AA OR AOS | 


Sqm [(Rs. 91171/- + 112% Soiatium) per Sqm] 6,33,17,420.73 | | 


1,19,57,21,430.91 | 
78,569.09 | 


i 
i 


1,19,58,00,000.00 | 
(Rupees One Hundred and Nineteen Crore and Fifty Eight lakhs Only ) | 
i 


Sub Total 6 (Sub Total 5 + Cost of Land Acquisition) 


Miscellaneous and Rounding off 


3.2. Land Acquisition: 


Grand Total 


jt is requiring ‘and and structure acquisiti d cosk of ernie. 


-nging ser 
Project Central - 3 
Bruhath Bengaluru Mananagara Faune 


Ashoknagar, 
BSK 1st Stage, 
2661 7865 


BBMP, Bangalore 
2 of 2 
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Chapter — 4 — FIELD SURVEYS AND INVESTIGATION 
4.1 General 


In order to arrive at a feasible traffic improvement measure at Sarakki 
Junction, various field surveys and investigations were conducted in 


month of November 2019. 


The Study and Investigations were in accordance with the Scope of 


Work entrusted to the Consultants. They include: 


e Field Reconnaissance. 
e Traffic Surveys. 
® Topography Surveys. 


e Soil Investigations / Borehole Investigations... 


4.2 Site Appreciation 


Outer Ring Road crosses the Kanakapura Road at Sarakkai junction 
which is 4 legged and 4 lane road having road width of varying from 
17.08m to 22.64m. The Kanakapura Main road 4 lanes divided 
carriageway with median ard having Metro Lane along Kanakapura 
Road at Median with having vertical height 13.5m and at present 
traffic are by automatic traffic signals at junction. Existing road 
alignment along ORR Gradient falling towards Kandirenahalli Junction. 
Ring Road having Straight alignment with Smooth Curve towards 


Kadirenahalli side. 


Exiting Storm water drain running across the ORR from 180m way from 


Sarakki Junction. 
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This is one of the busiest junction as is leads to Bannerghatta Road and 


Mysore Road and Kanakapura Road. 


The general topography in the stretch is having curves with varying 
horizontal alignment. There are developments in terms commercial 
establishments along this Stretch on both sides. Generally, Utilities are 


in footpath portion. Bus stops are found at both side of stretch. 


The land use within the project area commercial establishments and 
public buildings. 


4.3. Reconnaissance Survey 


The consultants visited the site to acquaint themselves with the site 
and to study the various site related constraints which should be kept 
in mind while preparing the various alternatives solutions for reducing 


the delay at the junction. 


e Presently traffic at Sarakki Junction and 35th Main Road 
Junctions are controlled by Automatic Signal 

e Outer Ring Road bidirectional — 4 lane road. 

¢ Kanakapura Main road is bidirectional — 4 lane road , having 
Metro at median. 

¢ Metro Station adjacent to Sarakki Junction along Kanakapura 
Main road. 

¢ Commercial establishments are present on either side of the 
ORR and Kanakapura Main Road. 


e The parking banned on ORR and Kanakapura Main Road. 


i) 
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e Heavy traffic scenario both ORR and Kanakapura Road. 
e It is to be noted that, presently the time required for a road 
user to go from Kadirenahalli Junction to Puttenahalli 


Junction along ORR is 20 to 25 minutes 


4.4 Topographic Survey 


Topographical surveys were conducted to capture the site features 
with total station and levelling data was collected using auto level. 
The GTS bench mark was transferred to the site by carrying out fly 
levelling and the bench marks were established at site. Entire levelling 


was carried out using GTS bench mark. 
The following features were collected during survey: 


e Existing road pavement surface, its variation in width along with all 
other relevant road details like centreline of carriageway, 
pavement edge, ermbankivent/eutiine edges top and bottom, side 
drains, signs, km posts etc. 

¢ Location of traffic islands, median, police chowks, within limits of 
ROW. 

e All religious places — churches, Towers, Parks, and Heritage 
Buildings etc., including location, building lines and clear 
dimension's of compound walls and extensions. 

e Trees (position, species and girth measured 1.2m from ground 
level) Tree Species and type of crops. 

¢ Building fronts and outlines (to be classified by construction type 


i.e. RCC/tiled house/thatched house etc with number of storey). 
Be REIS ot SRR EE Care Oe SO SPO Se a DS I CE NC ee Se cee ae a 
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e Electric transformers, mast, tower, etc. 
¢ All telephone lines. OFC lines, Private OFC lines, Water Pipes 
including manholes above the ground belonging to layouts/ 


colonies/nagars and other bodies, electricity lines etc. 


Levels along the alignment were taken at every 10m intervals and at 
all intermediate breaks along the centre line of the existing alignment. 
Spot levels were recorded at critical points such as horizontal curve 
start, centre and end points and vertical curve start, centre and end 
points. 


Cross sections, covering drain to drain on either side of service road or 
compound to compound or building line which ever was more, were 
taken at intervals of 10 m in general with levels at 5 m c/c. Cross 
sections were taken at the centre line of all culverts and at all critical 
points, mentioned earlier. 


Details of the topographical survey are shown in drawing 
NC/BBMP/SARARKKI/TOPO-01 which is enclosed along with drawings 
volume. 


4.5 Traffic Survey 


Classified traffic volume count was carried out at the junction during 
December 2019 Vehicles recorded were classified based on_ its 
category for each turning movement at the junction timed at an 
interval of 15 minutes. The traffic survey was carried out for 15 hours 
covering the morning and evening peak hours. The following 


categories of vehicles were recorded during the survey: 
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Motorized vehicles: 


e Two Wheeler, 

e Three wheeler/ Auto Rickshaw, 

e Cars(both old and new technology) / Jeeps, 
e Van/Tempo/ Minibus, 

e Light Commercial Vehicles, 

e Buses, 

e Agricultural Tractor, 

e Trucks: 2-Axle, 

e Trucks: Multi-Axle. 


e Agricultural Tractor - Trailer. 
Non Motorized Vehicles 


e Hand Drawn, 
¢ Animal Drawn 
e Pedal Cycle. 
Table 4.5.1: Traffic Survey Locations 
> AT SARAKKI JUNCTION 


Type of Survey Duration of Survey 
Classified Turning Traffic Volume Count 
1 Days 15 Hours 
Survey 
Pedestrian Movement Survey aa MICHIE Peak Hour and 
Evening Peak Hour 
Queuing of Vehicles Survey 1 Day 12 Hours 
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> AT ILAYS NAGAR JUNCTION. 


Type of Survey Duration of Survey 
Classified Turning Traffic Volume Count 1 Day Morning Peak Hour and 
Survey Evening Peak Hour 


> AT 35TH MAIN JUNCTION 


Type of Survey . Duration of Survey 
Classified Turning Traffic Volume Count 1 Day Morning Peak Hour and 
Survey Evening Peak Hour 


3.5.1 PCU Values Adopted 
The present study area falls under urban limits, the PCU factors as per 
the recommendations of IRC-106: 1990 were adopted in converting 


no. of vehicles to PCU. The PCU values for each type of vehicles are 


presented in Table 1.2. 


Table 1.2: PCU Values 


PCU — for | pew. for Composition of 
Vehicles Composition of Vehicles with 10% and 
Vehicles with 5% i Above 
Two Wheeler i 0.5 | 0:75 
Auto Rickshaw _| 1.2 _| 2 
Car/Jeep/Van 1 _| 1 
Bus 2.2 3.7 | 
LCV/ Mini-Bus | 2.2 | 3.7 
2 Axle Trucks 2.2 Sa. 
3 Axle Trucks 4 5 
Multi Axle Trucks | 4 | 5 
Tractor 4 5 
Tractor with Trailer 4 L 5 
Cycles [ 0.4 0.5 
Cycle Rickshaw 1.5 | 
Animal Drawn Vehicles 1.5 2 
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3.5.2 Classified Turning Traffic Volume Count Survey 


Classified turning traffic volume counts were conducted at the above 
mentioned location for a period of One day for duration of 15 hours 
continuously. The survey was conducted on 03.12.2019 from 07.00am 
to 10.00pm for the above said junction. This exhaustive survey was 
done manually by trained enumerators using hand tally. The data has 
been collected at every 15 Min interval of time. For effective vehicle 
counts, vehicle classification used in this traffic volume study was 
grouped under motorized and non-motorized categories. The 
motorized category was further classified as fast aie and slow 
moving vehicles. The vehicles passing through the survey station in all 
the allowed directions were enumerated and classified in accordance 


with the vehicle classification. 


3.5.3 Pedestrian Movement Survey 


A pedestrian movement survey both along as well as across the ORR 
and Kanakapura road has been conducted on 03.12.2019 during the 
morning peak hour and evening peak hour to assess the volume of 
pedestrian moving along the road and across the road and which will 


get conflicted with vehicular traffic. 


3.5.4 Vehicle Queuing Survey 


In order to assess the extent of delay occurring along the various arms 


of intersections and getting delayed during crossing of the 
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intersection has been carried out and maximum queue length in each 
hour of the day and number of vehicles delayed in each cycle of signal 
or by means of manual operation of traffic signal due to heavy traffic 
movement at the intersection. The survey has been carried out on all 


four arms of the intersection from morning 08.00am to 08.00pm. 


3.5.5 Data Analysis 
3.5.5.1 Classified Traffic Volume Characteristics at Sarakki Junction. 
3.5.5.2 Daily Traffic at Sarakki Junction 


Classified traffic volume count survey has been carried out for 
duration of 15 hours for a day. Data has been presented below. 
Present traffic for duration of 15 hours at the location is 172902 
PCU'sner day. This traffic includes 172754 PCU's and 148 PCU's as fast 
and slow moving vehicles respectively. It is understood from the 
above figures that, the intensity of non-motorised vehicles is very less 
which is around 1%. Summary of the present day traffic at the location 


is presented in Table 1.3. 


3.5.5.3. Peak Hour Traffic at Sarakki Junction. 


Peak Hour Traffic Volume for the location is 13703 PCU's per Hour. 
This traffic includes 13690 PCU's and 13 PCU's as fast and slow moving 
vehicles respectively. It is understood from the above figures that, the 
intensity of non-motorised vehicles is very less around 1.0%. The 
summary of the present average peak hour traffic at the location is 


presented in Table 1.4. 


——— 
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3.5.5.4 Hourly Variation of Traffic at Sarakki Junction 


Day 15 Hour Traffic is analysed for the hourly distribution of traffic. 
Based on the observation on the day traffic data, the traffic volume at 
the junction has indicated that during 6.00pm to 7.00pm has higher 
volume of traffic. But it is also observed that, the remaining hours of 
the survey duration except after 8.00pm upto 10.00pm, all other 
hours i.e. for remaining 14 hours, the volume of traffic is 60% to 99% 
of the peak hour traffic volume. It means, the traffic volume is almost 
uniform throughout the day. The detail of traffic intensity during the 
day and the hourly variation in terms of vehicles is represented 


graphically in Figure 1.1. 
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Figure 1.1: Hourly Mode-Wise Variation of Traffic at Sarakki Junction. 


3.5.5.5 Traffic Composition at Sarakki Junction 


The percentage share of different category of vehicles in the total 
traffic stream in terms of number of vehicles at the survey location - 
has been analysed. From the data it is observed that maximum 
percentage of Four Wheelers and Two-Wheeler traffic observed and 
followed by Autos, Buses and remaining vehicles. The day average 
traffic composition observed at the location is plotted graphically and 


presented in Figure 1.2 and Figure 1.3 for 15 hours and peak hour. 
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Figure 1.3: Peak Hour Composition of Vehicles at Sarakki Junction 
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3.5.5.6 Day Traffic Summary at Sarakki Junction 


Details of the day traffic details in terms of 1S5hour traffic, peak hour 


traffic and the directional traffic for each day is presented in tables 


below. 


Table 1.5: Summary of Day Traffic at Sarakki Junction 


15 Hour Data Peak Hour Data 
Day & Duration | To¢a) Total eaitiais Total Total 
Vehicles PCU Vehicles | PCU 
| 6.00 
Day-1 153525 |172902| © i a 12296 | 13703 


Figure 1.4: Day Average 15 Hour Traffic at Sarakki Junction 


Day-1 
_ “ 
eRe ER nae ay Total Vehicles Total PCU % of Distribution 
D-1 to D-2 A775 5209 3.01% 
D-1 to D-3 3524 4343 2.51% 
D-1to D-A 26019 [29567 |__ 17.10% 
Total ratiierebr.0> 34318 39119 22.62% 
; = , — 
D-2 to D-1 1990 2500 1.45% 
D-2 to D-3 27118 29012.—~S—«*YS 16.78% 
D-2 to D-4 9629 10472 | 6.06% 
at} bins aORYD- 38737 41984 24.28% 
D-3 to D-2 30378 32365. | 18.72% 
D-3 to D-4 6879 7291 4.22% 
ton bsg monn 37257 39656 22.94% 
D-4 to D-1 26576 31991 18.50% 
D-4 to D-2 10101 13022 7.53% 
D-4 to D-3 6536 7141 4.13% 
Teta — were: 43213 52154 30.16% 
forat trattr Bil 153525 172913 100% 
Directions 


D-1 : Banashankari D-2 : Kadirenahalli D-3 : JP Nagar D-4 : Kanakapura 
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Figure 1.5: Peak Traffic at Sarakki Junction 


Day-1 
i i % of 
Direction and Day Total Vehicles Total PCU . ° . 
Distribution 
D-1 to D-2 576 567 4.14% 
D-1 to D-3 166 | 175 | 1.28% 
[> Del to D-4. 2035 2154 15.72% 
Total tia rom 2777 2896 21.13% 
D-2 to D-1 197 251 1.83% 
D-2 to D-3 2331 2575 18.79% 
D-2 to D-4 745 800 5.84% 
Total Traffic from 3273 3626 26.46% 
D-2 
| _D-3 to D-2 2138 | 282 [15.92% 
D-3 to D-4 384 399 2.91% 
Fora se reins 2522 2581 18.84% 
D-4 to D-1 2602 3128 22.83% 
D-4-to D-2 668 978 7.14% 
D-4 to D-3 454 502 3.66% 
Total Traffic f 
a 3724 | 4608 33.63% 
D-4 | 
Total f i 
— 12296 13711 100% 
Directions 


D-1 : Banashankari D-2 : Kadirenahalli D-3 : JP Nagar D-4 : Kanakapura 
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Figure 1.5: Day Peak Hour Traffic at Sarakki Junction 
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3.5.5.7. Day Traffic Summary at ILYASNAGAR JUNCTION 


Details of the peak hour turning traffic and the directional traffic is 


presented in tables below. 


: °° t 9 € S 8 
) © ae 
Vehicles 2 £ £ £ a 2 
” o ” oy 2 & > 
a ran) Q a 2 8 S 
Two Wheeler 381 341 257 he 375 1354 86.86% | 
5 28 31 PLT 37 123 
Auto Rickshaw | 7.90% 
Car/deep/ 8 16 11 16 51 
Van/Taxi at? 3.29% 
Taxi 9 13 ae ae we 
,| Govt Bus 0 0 0 Ee eee 0.00% | 
3 Pvt Bus pra re 1 ee peers 0.51% | 
x Institute Bus 0 4 0 4 8 | 0.51% 
>| Mini Bus 0 0 0 @) 0 0.00% 
(U) ae! B 
Z| Mini_icv 0 0 0 We Ee 0.00% 
O| LCV-4 Tyre 0 0 0 0 0 0.00% 
= 2-Axle Truck 0 -O | 0 0 0 0.00% 
@ | 3-Axle Truck 0 Je 0 0 0 0 0.00% 
ae 3 ——— sf — 
Multi-Axle 0 0 0 0 0 
| Truck 0.00% | 
Beret factor 7 7 0 3 6 
With Trailer 0.38% 
Agri.Tractor 
Without 0 0 0 0) 0 
Trailer 0.00% 
| ams 
Cycle 0 0 0 0 0 0.00% 
o ; 
ae Animal Drawn 0 0 0 0 0 
rd | Bullock Cart | 0.00% 
O “ 
= = Animal Drawn 1 0 0 0 1 
2 >| Horse Cart | 0.06% 
+— —t— —t 
a Hand Drawn 0 0 0 0 0 0.00% 
AMBULANCE Oh 0 0 0 0 0.00% 
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EE 
Total Fast 
Moving 435 407 309 407 1558 102.58% 
Vehicles 
Total Slow 
Moving 1 0 0 0 1 0.06% 
Vehicles I 3 | 
Total Vehicles 436 | 407 309 | 407 1559 102.65% 
| he P be 
Toral beet 383 364 273 403 1423 
Moving PCU 4 
Total Slow nl 
: 2 0 0 0 2 
Moving PCU 
Total PCU 385 364 273 403 is 1425 
Directional 27.02% | 25.54% | 19.16% | 28.28% | 100.00% 
Distribution L 
Figure 1.5: Day Peak Hour Traffic at Ilyannagar Junction 
ILYAS NAGAR 
Sa] 
ORR 
KADIRENAHALLI 
ORR 
Sarakki Junction 273 F&O na 
3353/3 
PETROL BUNK ort 
PETROL BUNK 
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3.5.5.8 Day Traffic Summary at 35TH MAIN JUNCTION 


Details of the peak hour turning traffic and the directional traffic is 


presented in tables below. 


. = 
j ro) 
re iS Sit ey id fe a 
a a a fa) fa) oS 4 Sy 
Vehicles s 2 £ £ £ = ¢ ‘SB 
re © t t se | 82 
a a a a a Oo — > 
am ° 
oO 
Two Wheeler 89 195 19 764 1862 183.99% 
Auto 
Rickshaw = = i : a 8.00% 
Car/Jeep/ 
Van/Taxi iS = é i “ 5.43% 
Taxi 5 2 0 4 6 37 | 3.66% 
Govt Bus 6) 0 0 10 0 0 10 9 
ss ates 3 | 0.99% 
iG Pvt Bus o | 0 2 0 Bok 8 2 | 0.20% 
x Institute Bus 0 0) 0 0 0 0 (0) 0.00% 
>| Mini Bus ie ees ae 0 0 0 4 0.40% 
= Mini LCV 3 3 0 0 0 ) 6 0.59% 
2 LCV-4 Tyre 0 0 0 0) 0 0 0 0.00% 
t | 2-Axle Truck 1 0 0 0 a 0 ) 1 0.10% 
=} 3-Axle Truck 0 0) 0 0 0 0 0 0.00% 
Multi-Axle [ 
0) 0 0 0 3 
Truck 0.30% | 
BereractOr 0 0 1 
With Trailer | | 0.10% 
Agri.Tractor 
Without 0 0 0 
Trailer 0.00% 
w| Cycle 1 0) 1 0.10% 
O| Animal 
| Drawn ) ) 0 
a Bullock Cart 0.00% 
=} Animal 
r Drawn Horse 0 0 0 
=| Cart 0.00% 
FS Hand Drawn 0 0) 0 0.00% 
ar [2 | 
”| AMBULANCE 0) 0) 0.00% 
Total Fast 
Moving 146 783 1011 203.75% 
Vehicles 
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Total Slow 
Moving 1 0 0 0 0 0 1 0.10% 
Vehicles | | [ 
Total 
. 147 157 708 236 32 783 1012 203.85% 
Vehicles | ed L | 
' T 
[ 2 | "i fi 
Total Fast 156 | 150 | 546 | 227 | 35 | 598 | 1712 
Moving PCU | Sail} 
Total Slow 1 0 0 0 0 0 1 
Moving PCU 
Total PCU 157 | 150 | 546 ca 35 598 1713 
"i 
Directional 9.17% | 8.76% | 31.87% | 13.25% | 2.04% | 34.91% | 100.00% 
Distribution —_ 
KOTNUR 


HE 


y = 
- “={2534 
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J 
= 3252 
Y 
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1.0Figure 1.5: Day Peak Hour Turning Traffic at 35th Main Junction 
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3.5.5.9 Details of Pedestrian Movement at Sarakki Junction 


In order to ascertain the effect of conflict of pedestrian movement 
along the road and across the road on ORR as well as on Road to 
Kanakapura Road, a sample survey has been carried out on both arms 
of road to know about the requirement of safe pedestrian facilities. 
The following Table 1.13 and Table 1.14 give summary of the 


pedestrian along the road and across the road at Sarakki Junction. 


Table 1.13: Present Peak Hour Pedestrian Movement along Outer 
Ring Road at Sarakki Junction 


| Direction =| ~~ ACROSS THE ORR ALONG THE ORR 


Along the 
ORR 
From JP 
Crossing | Crossing Nagar to 


Time 


Table 1.15: Present Peak Hour Pedestrian — Vehicular Traffic Conflict 


Details/Day Along ORR 
Peak Hour Pedestrian Volume Crossing Road 804 
Vehicular Traffic Volume on Road 137i 
PV? 
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3.5.5.10 Details of Vehicles in Queue on all Approaches of Sarakki Junction 


Along with detailed traffic turning volume count survey at the 
junction, Vehicles Queuing on all the approaches of junction arms also 
has been carried out to indicate the delay and congestion Occurring at 
the junction for crossing the junction location. Table 1.16 gives the 
maximum length of queue and number of vehicles in queue observed 


in each hour of the day. 


Table 1.16: Details of Vehicle Queue Length and Number of Vehicles 
in Queue 


From 
Banashankari 


Length of Length of Length of Length of 
Time/Direction rr m aT ae oF m 
08.00am to 09.00am 


09.00am to 10.00am 


ern 
|10.00amto11.00am| 140 | ao | 230 | 0 
11.00amto12.00am | 130 
[12.00amto01.00pm| 115 | 110 190 
[01.00pm to02.00pm | 110 
|02.00pm to 03.00pm | 110 
[03.00pm to04.00pm | 115 
[04.00pmto05.00pm| 100 
}05.00pmtoo6.00pm| 170 | aso | 90 | i990 
ar ae 
a a 


06. eo to 07. Oiom 
07.00pm to 08.00pm 


From the above that, it is observed that, the vehicles at the junction 


220 


are waiting for the long duration and length. Based on the site 
observation, the traffic control signal was operated manually for 


about 9 hours out of 12 hours survey time. Hence it is evident that, 
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the volume at the intersection is too high and cannot be able to clear 


within a short time. 
3.5.5.11 Justification of Grade Separated Facilities across Junction 


As per IRC: SP: 41-1994, IRC: 92-1985 and IRC: 62-1976, the necessity 
for providing grade separation and interchange facility for any 
intersection, will arise at the following situations: 

** When the total traffic on all the arms of the existing intersection is 
in excess of 10,000 PCU’s per hour, resulting in serious congestion 
and frequent choking of the intersection. 

«* When the signal stopping time at the existing intersection exceeds 
120 sec. 

«* When the estimated traffic volume within next 5 years is in excess 
of the capacity of the existing intersection. 

** When the proposed highway is to be designed as a complete 
access controlled highway. 

«* When the project road is to be designed as expressway. 

The present average peak hour traffic at Sarakki junction is 12315 PCU 

per hour. It is general trend that, the traffic will continue to grow in 

future with increase in population with the time. Hence based on the 
above guidelines, the volume of traffic at both intersections has 
already crossed the 10000PCU per hour. Hence, it is proposed to 
provide a grade separator at Sarakki Junction along the Outer Ring 


Road to facilitate free flow of through traffic without any interruption. 
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3.5.5.12 Combined Traffic Flow considering Both Junctions 


To understand the overall traffic movement condition at both 
junctions, the traffic flow in each direction has been presented for the 
present day condition. Figure 1.11 below indicates the directional split 


in each allowed traffic movement has been indicated. 


Based on the detailed traffic survey and analysis, it is understood that, 
the traffic flow at the intersection from all directions has already 
exceed 10000 PCU per hour. In view of this condition and looking at 
the through traffic along the ORR road, which is in the range of 35% of 
the total traffic at the intersection, a flyover has been proposed along 
the ORR road. Figure 1.12 shows the traffic movement at the ground 


level after proposed flyover along the ORR. 


a a 
M/s NAGESH CONSULTANTS, Bangalore 26 
BBMP, Bangalore 


asojesueg ‘digg LZ asojesueg ‘SINVLINSNOD HSIOVN s/IN 
eee 


IWWANVHSYNV 
IWVANVHSYNVE 


ANNE FOUd 


_ YOUNES UIE YIGE 


JINN 1OuLad 


uonouns seen seAIt N 


IPVHVN3¥IOVY YYO 
EE 


PIVHVN3LLNd 


uolouns Iyyeres , 


YYSVN SYAT! 


YANLON 


Vand WIVNYY 


«LdOd4a¥ LIAfOYd G3ANVLI,, UO!}ESIISOAU] PU SABAINS Pjal4 — p- JoJaeYyD 


asojesueg ‘uoljounf Iyye1es pue peoy eindeyeuey Jo uoldunf ay} ye YYO Bugle J9AOAIj Jo UO!JINAJSUOD 40} Yda 


DPR for Construction of flyover along ORR at the junction of Kanakapura Road and Sarakki junction, 
Bangalore 


Chapter -4 — Field Surveys and Investigation “DETAILED PROJECT REPORT” 
; 


3.5.5.13 Traffic Projections 


For improving the existing traffic operation, it is necessary to propose 
certain improvements in terms of facility. Whenever such facilities are 
proposed, the facilities should not be designed for current, but shall 
cater for future requirement also. The future requirement will be 
normally estimated based on the present condition and the factors 
influencing the future growth. Hence, here also, an effort has been 
made to estimate the future traffic along the road section. 

For the purpose of estimating the future traffic, 7.5% of traffic growth 
has been considered. Details of the Peak Hour projected traffic for 


next 25 years are presented in Table 1.17 below. 
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3.5.5.14 Outcome of Traffic Data Analysis 


e Present Traffic Survey of the Junctions reveals that, there is maximum 
percentage of Two Wheeler traffic, followed by Four Wheelers which are in 
the range of 45% and 17% respectively. The auto rickshaw/three wheelers 
are around 14%. Buses including Govt., Private and institutional buses 
together constitutes around 5% and goods vehicle of all types is 10% and 


composition of non-motorized vehicles is very less. 


¢ Present Traffic Conflict Condition at Sarakki Junction 
As per the ground condition regarding the layout of the junction, it is a four 


arm intersection having ORR and Kanakapura Road as major. 


Generally for four leg intersection, there wiil be totally twelve conflict points 
when all the direction of travels is allowed. But presently, at this location 
one right turn has been banned to Bananshankari from JP nagar which is 


close to junction has also been banned. 


The road leading to Banashankari Bus Stand and JP nagar Metro Station 
where only the local and sub urban buses are entering for facilitating the 
commuter from surrounding areas. The buses coming from Kanakapura, 
Banashankari, Kadirenahalii and JP nagar shall travel along the ORR and 


Kanakapura Main road. 


e¢ As per IRC: 92-1985, if the total traffic at the junction from all the arms 
exceeds 10000PCU/hour, then such junctions shall be provided with Grade 


separated facilities to ease out the traffic congestion at the junction. At the 
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junction, the present average traffic observed is 12315 PCU per hour which 
has already crossed the value of 1OOOOPCU per hour as per IRC guidelines. 
From the above table, where the directional split of traffic in percentage is 
indicated, the traffic volume from each approach indicates that, D-1 i.e. 
(From Banashankari) is contributing 21.13%, D-2 i.e. (from Kadirenahalli ) is 
26.46 %, D-3 i.e. (from JP Nagar) is 18.84% and D-4 i.e. (from Kanakapura) is 
33.63%. 


When it critically looked in terms of each direction of traffic movement, the 
straight traffic along ORR contributes around 35% of total traffic at the 
intersection. In view of this major percentage of traffic getting conflicted 
with other directions and causing undue delay at intersection, it is proposed 
to provide a flyover of 2 lane in each direction and segregate the straight 
traffic along ORR with other direction traffic. Hence to avoid, further 
congestion and delay at the intersection, it is recommended to provide a 


grade separated facility at Sarakki Junction along ORR. 


4.6 Soil Investigation 


Bore hole investigations were carried out to determine the profile of soil strata 
under the ground at the project location. It was also an essential part of the 
requirements for design of the structure. The results of the soil investigations 


are enclosed as Appendix -2. 
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4.7 Roadside Investigations 


Preparation of road inventory of the project road was undertaken first. The 
purpose of the survey was to obtain the necessary information regarding the 
road features along the project road, condition and performance of drainage 
structures and other ancillary road features like footpath, median, kerbs etc. 
An integrated program to carry out surveys and investigations were developed, 


using IRC SP -19 as a general guide. 
The following information was collected as part of the survey 


e Carriageway width 

e Shoulder widths 

¢ Surface type for carriageway and shoulders 

¢ Embankment or cut and approximate height 

e Location, type and condition of side drains 

¢ Location and type of road access and roadside features (parking bays, bus 
stops, and all major and minor commercial establishments) 

¢ Roadside land use (agriculture, barren, built-up. slum areas, urban) 


e Presence of crossing traffic (vehicular, pedestrian) 
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CHAPTER- 5 — PLANNING AND DESIGN CRITERIA 


5.1 Planning Grade Separator. 


One or combination of the following usually guides planning of grade separator in urban 


areas: 


e Elimination of conflicting traffic streams of traffic 

e Hierarchy of the intersecting roads 

e Intersection traffic characteristics 

e Present development level and proposed development pattern for the influence area 
e Lack of alternative routes / modes 

e Feasibility with respect to available space and minimum land acquisition 

e Utilities present at the project location, feasibility of shifting / relocation 

e Other major infrastructure projects planned 

e¢ Cost and Economic considerations 


¢ Traffic diversions and management during construction 


5.2 Planning Criteria 


The following paragraphs briefly highlight the various Design considerations and standards 
used for the present proposal. However, it is important that the preamble to Design criteria 
are clearly understood in the context of urban development —especially with due 
consideration to traffic, existing road network, development pattern, tight of way, rise and 


fall of road etc. 


The Indian Roads Congress and the Ministry of Surface Transport and Highways specify 
various guidelines and specifications for flyovers, junctions and other facilities pertaining to 
flyovers. These specifications are largely based on the theoretical considerations and ideal 
situations which can hardly be obtained in urban situation for a city like the present one. 
Hence, in the present proposal, certain changes and modifications in the Design standards are 


reviewed keeping in view the site constraints. 


SE 
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5.3 Design loads 


@ Vehicular Live loads 


The elevated corridor is proposed for the CORE- city area catering for local vehicles. 


Inview of the same elevated corridor is designed for IRC- Class A vehicle. 


Impact factor considered as per IRC-6-2000, corresponding to class A- Vehicles. 


e Wind forces 
¢ Wind forces have been considered as per IRC: 6 — 2000 and subsequent 


amendments in the latest edition of Indian Highways, February 2008. 


The appropriate wind force on 10m high lighting pole @ 30 m c/c has been considered 


in the design. 


e Seismic force 


The flyover has been designed for the seismic force as per the provisions of IRC-6- 


2000. 


e Temperature range 
i) For design of structure to account for temperature in formula, 
(DL) =a Lt, 


The value of T shall be (+/-) 25 degree centigrade. 


Where aq = Coefficient of expansion or contraction 

ie = Length of the member 

(DL) = Expansion / Contraction due to temperature variation in appropriate 
units. 


ii) The super-structure is also designed for effects of distribution of temperature 
across the deck depth. For calculation of thermal forces effect of *E' value of 
concrete has been taken as 50% of the instantaneous value so as to account for 


effects of creep on thermal strains. 
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e Vehicle Collision Load: 


It is proposed to provide suitable fencing system taking in to account its flexibility 
having a minimum height of 1.50m above the grade level carriage way and according 
the piers are designed for residual load component, with vehicles plying with speed 


limit of SOKmph, as per art 225.3.1, IRC: 6-2000. 


5.4 Design Standards - Roads 


Design standards for the Design of Horizontal and Vertical Geometry and other road elements 


are used referring following guidelines of Indian Roads Congress: 


IRC:37-2001 "Guidelines for Design of Flexible Pavements" 

IRC: 86-1983 "Geometric Design Standards for Urban Roads in Plains" 

IRC: 92-1985 "Guidelines for the Design of Interchanges in Urban Areas" 

IRC: 106-1990 "Guidelines for Capacity of Urban Roads in Plain Areas" 

IRC: 5 — 1998: Specifications and Code of Practice for Road Bridges (Section-l) 

IRC: 6 — 2010: Specifications and Code of Practice for Road Bridges (Loads and Stresses) 
IRC: 112 — 2011: Code of Practice for concrete Road Bridges _ 

IRC: 78 — 2000: Standard Specifications and Code of Practice for Road Bridges, Section: VII 
— Foundation and Substructure. 

IS: 456 - 2000 Code of Practice for Plain and Reinforced Concrete 

IS: 2911 (Part I/Sec 2) - 1979 Code of Practice for Design and Construction of Pile 
Foundations 

IRC: 83 (Part - Ill) and Part IV : Code of Practice for Road Bridges-Section IX— POT cum 
PTFE Bearings and Spherical Bearings 

IRC: Sp-65 -2005 

IRC: 86-1985 for Geometrical Designs 

IRC: 37-2012 for Pavement Design 

IRC SP-50 For drainage Design 


IS: 456 - 2000 Code of Practice for Plain and Reinforced Concrete 
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e SP 16 For IS 456- 

¢ IS: 2911 (Part I/Sec 2) - 1979 Code of Practice for Design and Construction of Pile 
Foundations 

e IRC: 35 for Road Marking 


e IRC: 65 for Road Signages 


Design standards considered are briefly stated below. 


5.5 Geometry 


The horizontal geometry will be designed in accordance with Clause 10 of IRC:86-1983. 


Following considerations are made in horizontal geometry design 


¢ Minimum disturbance to existing structures which are already constructed based on 
inputs from BBMP in various meetings / discussions. 

¢ To maintain existing road horizontal profile to the extent possible. 

* Road widening considered building lines on either side of existing carriageway. 


e Rise and fall of existing road in design of the facility; 


5.6 Design Speed 


The design speed for grade separator in urban stretch is generally governed by the existing 
road plan and building lines. The most critical sections governing the design speed is the 
turning movement of vehicles on curves and available sight distance to traffic approaching 
the junction. Considering above factors, design speed of 40 Kmph is adopted, except at sharp 


turnings and at exceptional locations where site constrains cannot be avoided. 


These constrained locations are considered in alignment design considering ground 


constraints like building lines, land acquisition and utilities. 
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5.7 Horizontal Alignment 


Horizontal alignment for the grade separator is designed in accordance with IRC:38-1988 
"Guidelines of Design of Horizontal Curves for Highways and Design Tables". Clause 10.3 of 
IRC:86-1983 specifies minimum curve radius of horizontal curve for 50 Kmph as 70m for 4% 
super-elevation. These guidelines will be followed for reasonably flat and less winding 
alignments. Depending on site constraints modifications are made for providing tighter curve 
radius wherever required based on site specific considerations. For ramps, curve radius 


corresponding to 20 Kmph design speed is proposed. 


5.8 Super Elevation on Curves 


Super-elevation on horizontal curves will be attained as per IRC: 38-1988. The super elevation 


will be limited to 4 % as per Cl 10.2 of IRC:86-1983 as the project area is in urban section. 


5.9 Cross-Sectional Elements of Grade Separator 


Width of grade separator has a direct relationship with the traffic volume it is expected to 
serve and width available at ground level based on land acquisition. Widths of flyovers / 


grade separator for various categories are as shown in Table 6-1. 


Table 5.9.1 Cross Sectional Elements 


Lane Type Carriageway Kerb & Crash Barrier Total Width 
Width (m) 
4Lane (Two way Bi- | 7.5m 0.5m x 2 sides + 1.0m Median | 17.0m 


Direction) 


5.10 Surface Level Road 


The surface level road will carry local remaining traffic (traffic using shops and commercial 
establishment, cross road). The width of surface level road will depend on the traffic at the 
surface level after the flyover is constructed and mostly on space availability. However, for 
the existing traffic at different sections in the corridor, the lane requirement would be 


enormous. This involves land acquisition to larger extent considering the highly developed 
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area with many high raised buildings. The footpaths available will have to be re-planned to 
provide the required space. Therefore, a minimum of 7.5m carriageway at surface level along 
with 2.0m Drain cum footpath. 


5.11 Cross Slope 


The deck and approaches is proposed with 2.5% cross slope. 


5.12 Vertical Alignment 


The vertical geometry of the flyover / underpass is designed as per guidelines given in IRC: 92- 
1985. Clause 5.1.2 of IRC: 92-1985 states that the vertical gradient should be desirably kept at 
4%, but in no case exceed 6%. Vertical curves are provided at locations of change in gradient. 
The length of vertical curves is dependent on change in grade between two vertical straight 


and this will be as per IRC SP: 23-1993 "Vertical Curves for Highways". 


5.13 Design Basis — Structure 


5.13.1 Super Structure. 


SLNO DETAIL DESCRIPTION 


General Arrangements 


i: Span Arrangement 35.0m for standard viaduct spans, except for 
adjustable spans 25m and 40m for Obligatory Span 


Sarakki Junction 


2. Carriage way Four lane divided carriageway for main arm. 


3. Railing / Median RCC Crash Barrier on either side or central 1000mm 


wide RC median. 


4. Overall width of deck. 17.00m for main arm. 


5: Type of superstructure. PSC Cast in situ Box girder for obligatory span of 40m 
and PSC Segmental box girder for standard spans and 


for nonstandard (Adjustable Spans). 


6. Over depth of superstructure. 2.2 to 2.5m depth. 
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Minimum thickness of deck slab. | 250mm 


Cross Drainage 2.5%. 


Wearing Coat Stone Matrix Asphalt of uniform thickness 50.00mm. 


Loads considered in designs. 


de Dead Load 25 kN/m3 for RCC 
22.00 kN/m3 for asphaltic wearing coat. 

Dn Superstructure live load. Superstructure designed for IRC:70.R & Class 'A' 
Vehicle 

3. Load combination DL+SDL+VhLL. 


Material adopted. 


Concrete —M50 for super structure and M35 for 
substructure and foundations and Steel — Fe500. Crash 
Barriers are in M40 Grade Concrete. Low Relaxation 


Class 2 Strands are proposed For Pre stress steel 


Permissible stresses: 


1 In Concrete — Flexural IRC 112-2011 ((Cl:6.4.2.1 and Table 6.5) 


2 Permissible Tensile stresses As per IRC-112 (Cl:12.1) 


incase of PSC 


Under Transfer Condition 


Under Service Condition, with As per Table B.3 of IRC 6-2016 (column 3) 
Frequent Combination 
Under Service Condition with As per Table B.3 of IRC 6-2016 (column 2) 


Rare Combination 


3 | Crack Width As per IRC: 112-2011,(Cl:12.3.4) 
4 Flexural Tension As per Table 6.5 IRC 112-2011 
5 Modulus of Elasticity, Ec As per Table 6.5 IRC 112-2011 


6 Permissible Direct Compressive As per IRC-112 (Cl:12.2.1) 


Stress 
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7 | Maximum permissible shear As per IRC-112 - 2011(CI:10.3.2 and 10.3.3) 
stress 
8 Permissible shear stress without | As per IRC-112 - 2011 (CI:10.3.2) 
shear reinforcement. 
9 Elastic Modular of Steel As per IRC-112 - 2011 (CI:6.2.2) | 
F Structural Design 
1 Design will be carried out by limit [ 
state method as per IRC-112 
G Expansion joint: 
| Strip Seal type as per MOST/IRC specifications, also conforming to recent amendments of 
MoSRT&H, Transport Bhawan, New Delhi. 
H Bearing Data 
| Type of bearing POT Cum PTEF/Spherical bearings conforming to IRC 
83: (part III/IV), also conforming to recent 
amendments of MoSRT&H, Transport Bhawan, New 
Delhi. 
I General Design Requirements 
Provided 
a: Minimum clear cover for any | 40mm for super structure 
reinforcement 75mm for foundation 
Concrete Cover to Post tensioned | 75mm 
ducts “ 
2 Minimum tensile reinforcement in | As per IRC:112-2011 (CI:16.5.1.1) 
beams 
3 Minimum shear reinforcement As per IRC-112 - 2011 (Cl:16.5.2 
4 Minimum and Maximum | As per IRC-112 - 2011 (Cl:15.5.2.2) 
_| reinforcement bar sizes 
5 Reinforcement bar spacing As per IRC-112 - 2011 (Cl:15.2.1) 
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5.13.2 Substructure 


Substructure system. 


Load considered in design. 


i, Dead loads from superstructure — 
(G1) 
Be 
2. Superstructure imposed loads 


from superstructure — (G2) 


3. Vehicular live load from 


superstructure — (G3). 


4. Self Wt of pier system — (G4) 


Be Braking load from vehicular 


traffic — (fb) 


6. Wind loads As per IRC — 6-2000 for wind speed of 33m /sec. 


= 
fs Seismic effects FeQ. 


Zone factor — 0.10 
Damping — 5%. 


Importance factor — 1.2. 


5.13.3 Foundation. 


SL NO. DETAILS DESCRIPTION 


Foundation system. Pile Foundation with Bored Cast in situ Piles as 


per relevant Codal Practice 


Loads considered in design 
al Dead loads from 


superstructure — (G1) 


2 we] Superstructure imposed loads 


from superstructure — (G2) 


Vehicular live load from 


M/s NAGESH CONSULTANTS, Bangalore ~ 9 of 11 BBMIP, Bangalore 


DPR for Construction of flyover along ORR at the junction of Kanakapura Road and Sarakki junction, Bangalore 


Chapter -5 — Planning and Design Criteria “DETAILED PROJECT REPORT” 
EE 


superstructure — (G3). 


4. Self Wt of pier system — (G4) 
ES Self Wt of foundation - (G5) 
6. Braking load from vehicular 


traffic — (fb) 


7: Wind loads As per IRC — 6-2000 for wind speed of 33m /sec. 


8. Seismic effects FeQ. 
Zone factor — 0.10 


Damping — 2%. 


Importance factor — 1.2. 


material adopted M35 grade of concrete & Fe500 grade steel. 


permissible stresses : 


ibe In concrete flexural 10 Mpa for M30 concrete as per IRC- 112 
compression. 5011. 

2: Modular ratio for concrete 10.0 As per IRC — 112-2011. 

3. Allowable stress in concrete 200 Mpa for Fe 415 steel as per IRC — 112- 


2011. 
= eel 


Limit State Design is Adopted for foundation As per IRC- 112. 


5.13.4 General Design Criteria 


[ general design criteria’s 


tle Tension is not allowed under foundation under all loads & load combinations. 


i, Max allowable pressure under foundation is as per Geotech report and increase 


is SBC for wind & earth quake considered as per IRC — 78-2000. 


Clear cover for reinforcement | 75mm. 
4. Min % of bottom steel of 0.12%. 

footing. | 
5 Min % of Top steel in footing. | 360 mm? in each direction. 
6. Min % steel in pedestal 0.30%. 
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5.14 Approach Ramp 


It is proposed to adopt "Reinforced Earth" type retaining structure for the approach ramp. 
The reinforced earth facia wall made of precast concrete panels offers great scope for a 
variety of aesthetic treatments in the form of panel shapes and colour. Apart from aesthetics, 


it improves the speed of construction. 
Approach gradient of grade separator is primarily dictated by the following. 


e Space available in the approach road 
e Distance available to nearest major intersection. 


e Access for cross roads, bus stops or other important buildings. 


Clause 11 of IRC: 86-1983 specifies that the maximum vertical grade in urban area should be 
limited to 1 in 25. Approach longitudinal gradient of 1 in 30 will generally be attempted for 
surface level roads to account for the mixed form of traffic present in the city. However in 
situations, where the ramp length needs to be curtailed due to proximity of adjacent 


intersection or similar cases, the slope might require to be restricted. 
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CHAPTER- 6— ALIGNMENT OPTIONS 


6.1 


6.2 


General 


Traffic data collected at the junction from the traffic survey and its analysis shows 
that the intersection remains congested for considerable duration of the day. The 
volume of traffic is expected to increase, as a result of which congestion and 
delays at the junction increases. This would further lead to increased level of 
pollution and accidents. It is the right time for taking up necessary measures to 
reduce the congestion at the intersection by enhancing the capacity/ reducing 
conflicts and delays at the junction in order to avoid future traffic problems. The 
capacity of an intersection can be increased by segregating major conflicting 
traffic movements and segregation of traffic can be achieved by the construction 


of grade separators. 


Constraints at Site 


The following constraints were kept in mind while deciding on the alignment options 


for improving traffic circulation at Sarakki Junction — 


There are commercial Establisnments on either side of the road. 
Existing Metro Lane Cross the ORR along Kanakapura Road. 
Storm Water Drain exist just 200m away from Junction towards JP Nagar. 


There are Major Cross Road Junction exist just 300m way from the junction. 
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6.3 Alignment Alternatives — 1 
OPTION -1 


It is proposed to provide flyover at Sarakki Junction with the Up/ Down ramps on either 


side of junction to eliminate the through traffic along ORR. 


Advantages 
1. Reduced V/C ratio at the Surface level road at Sarakki Junction. 
2. Decongestion of surface level traffic. 
3. Less signal time and queuing length at the Sarakki Junction for surface level traffic. 
4 


It Reduce the travel time at Sarakki Junction. 
Disadvantages 


1. Traffic which intends to reach Kadirenahalli from Puttenahalli vice versa shall 
cross another three junctions, which are become bottle neck after construction 
flyover at Sarakki junction. 


2. The Alignment is required 1027 sqm of Land Acquisition. 
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OPTION -2 


It is proposed to provide flyover to Cover Sarakki Junction and 36th Main Road ( Sindhoor 
Conventional Hall Junction) with the Up/ Down ramps on either side to eliminate the 


through traffic along ORR. 


Advantages 
1. Reduced V/C ratio at the Surface level road at Sarakki Junction. 


Decongestion of surface level traffic. 


Less signal time and queuing length at the Sarakki Junction for surface level traffic. 


ee Seis 


It Reduce the travel time at Sarakki Junction. 
Disadvantages 

1. Traffic which intends to reach Kadirenahalli from Puttenahalli wise versa shall 
cross another three junctions, which are become bottle neck after construction 
flyover at Sarakki junction. 


2. The Alignment is required 166.60 sqm of Land Acquisition. 
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Option — 3 

It is proposed to provide Elevated Road to Cover Sarakki Junction, 36th Main Road ( 
Sindhoor Conventional Hall Junction), 35th Main Road, 33rd Cross and llays Nagar 
Junction with the Up/ Down ramps on either side to eliminate the through traffic along 


ORR. 


Advantages 


Reduced C/V ratio at the Surface level road on ORR from Ilyas Nagar to 
Puttenahalli Junction. 

Decongestion of surface level traffic along ORR and Kanakapura Road. 

Less signal time and queuing length at the Sarakki Junction and 35th Main 
Junction for surface level traffic. 


Less travelling time along ORR. 


Disadvantages 


e¢ Construction Cost is more comparing to above both the option. 


e The Alignment is required 327.5 sqm of Land Acquisition. 
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Preferred option 


From the point of convenience and improvement to the existing traffic and provision of 
additional lane for the traffic towards South of Bangalore from Kanakapura, 
Bannerghatta Road, Mysore Road. 

OPTION — 3 IS PREFERRED OPTION. 
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CHAPTER- 7 — STRUCTURAL SYSTEM OF FLYOVER 


7.1 General 


The proposed project is in the central business area of the city. 
The following points are viewed in selecting structural system for the project — 
¢ The Project under study is very important connection to various parts of the city and 
complete diversion of traffic is not possible. 
¢ The construction method and system shall allow the movement of vehicles during 
construction period. 
¢ The construction shall be Precast / prefabricated and segmental to minimise the 
construction period. 
¢ The precast / prefabricated units shall have high strength to weight ratio. 


¢ Easiness of transportation and erection of precast / prefabricated units. 
7.2 Options. 


Following options are studied — 
7.2.1 Option —I: Cast —in - situ. R.C. Construction. 


Though R.C.C is the best option from the initial investment point of view, following are the 
draw backs — 
0 This requires enormous arrangement of staging, shuttering, concrete production, 
curing etc., 
o The construction of obligatory span in particular requires elaborate arrangements. 
o The noise level during construction period is high. 
o Arrangement of “Traffic Management” with cast-in-situ construction is not 
possible along this corridor with high vehicle density. 


o Cast-in-situ construction requires large construction period. 
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7.2.2. Option —Il: Precast PSC Girders 
Superstructure: 
¢ Quality control of the element is excellent with precast construction. 
e Length of weight of the girders is convenient for easy errection of the Girders. 
e Deck slab is cast, with staging over girder only. 


e It enables speedy and quality constructions. 


7.2.3. Option — Ill: PRECAST SEGMENTAL PSC BOX. 

¢ The segmental construction with launching girders, allows the traffic at grade level 
with minimum disturbance. 

e The quality of construction will be excellent with form finish. 

¢ This option leads to faster completion of the work. 

e With minimum width of bottom slab and flared webs, it adds to the elegance of the 
structure. 
The piers substructure width is optimised, with above superstructure arrangement, 


leading to astatically designed pier substructure for the urban environment. 
7.2.4 Preferred Option: 
Considering minimum inconvenience to grade level traffic during construction, quality of 


construction, speed of construction and aesthetics, “PRE CAST SEGMENTAL — PSC BOX” 


construction (i.e., Option III) is the preferred option. 
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CHAPTER- 8 — TRAFFIC DIVERSION AND MANAGEMENT PLAN 


8.1 General. 


The existing corridor over which elevated road is proposed is a vital connection to many 


important locations of the city. 

The major roads around this corridor are JP Nagar, Banashankari, Jayanagar, 
Padmanabhanagar, In view of heavy traffic on the major roads around the corridor and 
connectively of South Bangalore towards Bannerghatta Road, Mysore Road, KR Road, traffic 
diversion from the corridor under study is not feasible, hence only “Traffic Management” is to 
be planned, allowing the vehicle movement along the corridor. 

Traffic management is done under following phases — 


8.2 Traffic Management during Construction. 


8.2.1 Phase — 1: Widening and reconstruction of existing carriage way is planned during this 


phase. 


Hard barricading and safety measures are proposed in the construction area, allowing the 


traffic mcvement along the existing carriage way — 
8.2.2 Phase — Il: Construction of Viaduct is planned during this phase. 


Hard barricading and safety measures are proposed in the construction area, allowing the 


traffic movement on either side over existing and extended carriage way. 
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8.2.3 Phase — Ill: Construction of obligatory span is envisaged during this phase. 


Staging is planned for construction of obligatory span with suitably designed vent ways for 


allowing traffic movement. Barricading and safety measures to be implemented. 
8.2.4 Phase — IV: Reconstruction of grade level roads is planned during this Phase. 


The through traffic is allowed over the viaduct. The reconstruction of east and west grade 
level road along ORR shall be taken up one after the other, to facilitate traffic movement 


towards cross roads. 


The above scheme of traffic management is tentative which is to be approved by the traffic 


police and the responsibility of approval and implementation rests with construction agency. 
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CHAPTER — 9 — LEGAL ASSESSMENT 


9.1 Land Acquisition 


The Project Area lies in Well Developed Residential as well as in Commercial Area. 172.09 
Sqm of land needs to be acquired under Transfer of Development Rights (TDR) Scheme for 
the proposed Grade Separator at Sarakki Junction. Details of Land Acquisition are given in 
Drawing No. NC/BBMP/SARAKKI/DPR /Land/01. There is no Scope for Parking of the 
Vehicles in Post Construction Scenario of the Project, thus the Project would provide the 
expected relief to the traffic proposed. 


9.2 Enforcement Measures 


BBMP has planned to take Precautionary Measures during the Construction Phase to enforce 
Traffic Diversion and minimizing the effects of various Pollutions. Through the Institutional 
Framework suggested, BBMP will coordinate with the Traffic Police, BMTC and Utility 
Operators like BESCOM, BWSSB for the Shifting of Existing Utility Lines, which is going to 
obstruct the Execution of the Project. Since BBMP is the Obligatory Provider of Citizen 
Services in the City, it has powers by statue to require other Government and Non 
Government Agencies to implement Plans in Public Interest. 


BBMP has also notified the List of Underpasses and Flyovers that it proposes to construct and 
thus it is making the Residents and Commercial Establishments aware of the possible 
disturbances that could emerge on account of the Implementation of the Projects. 
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CHAPTER — 10 — RISK ASSESSMENT 


10.1 In a Road Project there are considerable risks involved during the 
implementation of the project. The risks during the operation phase are 
minimal and restricted to over use of the road (against Design Assumptions) 
by heavier vehicles and damage to road surface by accidents and by vehicles 
carrying overload. In the current road projects undertaken by BBMP, the time 
frame for completion varies between 8 to 9 months after mobilization of site 
resources. The major risk relates to buy in of the project from all 
stakeholders, especially those affected by the construction itself. These are 
residential and commercial establishments who are close to the construction 
site. They are exposed to noise pollution, dust pollution and inconvenience 
caused due to inability to use their vehicles on account of temporary closure 
of the roads. 


Internal Risks come mainly from three sources: the Project, the Organizations 
Involved and the Relationships among Partners. Most projects suffer at least 
temporarily from a deficient project structure: many are launched even 
though objectives are not clear, a business case had not been completed, and 
milestones were only vaguely defined, if defined at all. These instances of lack 
of or inadequacy in definition of scope occur due to pressure to complete the 
planning stage and to go ahead with the construction early. On the 
organizational side, lack of project control mechanisms is the factor that most 
impede many projects. Finally, risks associated with the relationships among 
partners have been the major source of concern present in all projects, lack of 
definition of role and responsibility as the most important problem for 
project implementation. 


The Risks associated with the road projects fall into four categories. 
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¢ Multiple Stakeholder Coordination Risk during execution of work (very 
critical in the road projects of Bangalore). 

¢ Project Risk (Clarity in Scope, Clarity in Role and Responsibility). 

¢ Acquisition of Land and Removal of Encroachments while Widening the 
Drains. 

¢ Shifting of Utilities — Perfect Coordination among the Concerned 
Stakeholders and the Contractors. 


10.2 Stakeholders 
The Stakeholders involved in the Bangalore Road Projects are: 
e BBMP. 
e Utility Companies. 
e Traffic Police. 
e Public Works Department. 
e Residents’ Association. 
¢ Shop Owners’ Association. 
e Pollution Control Board. 


10.3 Role of Traffic Police 
Coordination with the Traffic Police, Liaison with Residents and Shop Owners’ 
Association is a pre requisite before commencing the Construction Phase. 
Traffic Police will have to plan for Diversions, Construction of Temporary 
Structures, and Regulation of Traffic during Peak Hours with Extra Resources, 
etc. Communication through Media and Door — to — Door Campaign in the 
affected areas are proposed to ensure smooth Construction Phase. 


Traffic Police will also have to develop alternate routing for the BMTC Buses 
that ply in the roads proposed for revamping. They need to mark the zones 
near the Construction Site as ‘No Parking’ and allocate Routes and Space for 
the Vehicles engaged in the Construction Work. 
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10.4 Shifting of Utilities 


In Bangalore Road Network, the common Utilities that are encountered 


during the revamping or widening are 


e Sewer and Drainage Lines. 


e Water Supply Lines. 


e Electricity Lines and Structures (Mounted Transformers). 


¢ Telecommunication Lines and Structures. 
e Street Lights. 
e Parking Signs. 
e Post Boxes. 


e Signals. 


The utilities ‘are to be shifted in coordination with the Concerned 
Departments. The key is in sending them advance communication and 
obtaining their sign off for proposed shifting well ahead of the Construction 
Phase. Underground utilities are the main concern and pose a major 
challenge that will need the commitment and cooperation of all the 
associated Departments. Shifting of underground utilities are to be executed 
in coordination with BWSSB, KPTCL, BESCOM, BSNL and other private 
Telecom Operators like Bharti, Tata, Reliance, etc., which have led OFC cables 
along the existing roads. 


10.5 Risk Management 


| Risk Stakeholders | Severity of Risk | Solution 
Acquisition of | BBMP, Medium A Combination of Enforcement and 
Land Government Rehabilitation measures is required to 
of Karnataka notify the affected people and provide 
Alternate Arrangements for living. In the 
case of road projects the instances are 

minimal. 
Removal of | BBMP, BDA, | Medium Legislation followed by proper 
Encroachments | Government Enforcement; affected people to be 
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of Karnataka 


considered for Housing under Basic 


Services to Urban Poor Plan. 


Traffic BBMP, ad High A Well Coordinated Traffic Management 
Management Contractors, Plan with clearly Defined Roles is 
Traffic Police required. Participation of Residents and 
Shop Owners at the Formulation Stage is 
also recommended. 
Risk Stakeholders | Severity of Risk | Solution 


-—— 


Accident Free | BBMP, Medium Proper Deployment of Resource at critical 
Contractors, periods of time and Inspection of 
Traffic Police Vulnerable Structures and __ Traffic 
Diversion Routes. 
Dumping of | BBMP, Medium Storage Space shall be allocated along the 
Construction Contractors Construction Site, Instructions for Clearing 
Debris and Dumping the Debris Outside the 
ed Construction Sites shall be issued. 


11.6 Internal Risks associated with Road Projects in Bangalore City with Suggested 
Measures to Address the Risks 
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Risks Associated | Characteristics of Clients / Users of the Service: Resistance to Change, 
with the Project | Lack of Involvement, Inadequate Education Level, Difficulties in 
itself Communicating, Unrealistic Expectations. (To overcome BBMP is seeking 
Citizen Participation through Ward Committees and others for Buy In the 


Project and Speedy Implementation). 

Scope of the Project: Universality or Specificity of the Service, Number of 

Partners Involved, Number of Clients, Size of Budget. (Contract 

Documentation being revamped to define the Role and Responsibility 

very clearly emphasizing on the need to communicate with the 

Stakeholders at the Critical Times). 

Complexity of the Project: Especially Organizational and Technological 

Complexity. (Consultant would evaluate various assumptions made in the 

Design and Detailed Engineering while executing the Project and provide 

Feedback to BBMP). 

Definition and Structure of the Project: Unclear Objectives, Ill Defined 

Specifications and Functional Requirements, Changes in the Scope or the 

Reach of the Project, Difficulties in Integrating Data or Processes. 

(Flexibility to Accommodate Changes by the Contractors included in the 
Contract Doci:mentation). 

Organizational Lack of Resources: Uncertainty of Funding, Inadequate Resources, Lack 

Risks of Expertise in Complex Resource Management (these may not be critical 


under State Govt Funding). 

Project Team Competencies: Lack of Experience, Expertise, Stability and 
Communication Skills. (It is proposed to establish a PMU for Road 
Projects within BBMP with Requisite Skills and Experience). 
Management Strategy: Inadequate or Inappropriate Organizational 
Support and Control, Absence of a Champion, Lack of Leadership, 


Unavailability of Tested Management Tools and Processes. (Inter 
Institutional Committee proposed to deal with Policy Level Decisions 
including Release of Funds from the State Government). 

Technological Know How: Absence of an Adequate Technological 
Infrastructure and of In House’ Technological Competencies. 
(Competencies being Upgraded as well as Latest Construction Practices 


followed in Road Construction, Material Handling and Disposal of 
Construction Debris). 
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Relationship Form of Collaboration: |Inadequate or Inappropriate type of Agreement, 
of 


Risks Misunderstandings regarding the Content the Agreement, 
Inappropriate Selection of Partners, etc. (All Contractual Frameworks to 
define the Role, Responsibility and Liability of Various Parties clearly; 
Contractors to be provided with Opportunity to seek Clarification before 
Accepting the Work). 

Collaborative Process: Problems occurring with Coordination, 
Communications, Inertia, Dependency, Mistrust, Lack of Consensus or 
Involvement (Change Management Process proposed to be handled by 
the PMU). 
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Chapter — 11 - ENVIRONMENTAL AND SOCIAL IMPACTS 


In any major developmental initiative aimed at promoting the interests of the 
community or the State / Country, the Associated Environmental Impacts — 
whether of a Short Term or Long Term Nature, likely to affect the Environment, 
Ecology and Health of the Community, need to be seriously examined, before 
embarking on the proposed project. The Primary Objectives of the 
Environmental Impact Assessment (EIA) are to evaluate the existing pre 
operational baseline environmental status at the proposed project site by field 
studies and data collection, and then carry out an Objective Assessment of the 
various impacts on the Environment as a result of the proposed activities. 


As “Construction of Grade Separator (Flyover) at Sarakki Junction along ORR” is 
one of the major Metropolitan Infrastructure Projects for Bangalore, it is 
imperative to conduct an Environmental Impact Assessment (EIA) to quantify 
the Benefits accrued to the Community as a result of the Project, while at the 
same time analyzing carefully the Impact Aspects due to the Project itself, 
during Construction and Operation Phase Cycles. As these Data are crucial for 
the Planning and Successful Implementation of the Project, Various Data (such 
as Nos. of Tree Cutting, Extent of Air and Noise Pollution, etc.) have been 
collected from extensive site studies in accordance with well established 
Standard Procedures. 


The existing road infrastructure on ORR have deteriorated remarkably as a 
result of lack of investment and multifold increase in traffic volume and have to 
be upgraded to higher service levels in order to reduce transport cost in support 
of Socio Economic Development. 


Discussions held with Government and Non Governmental Organizations and a 
Detailed Site Assessment have been carried out to provide the basic background 
for Impact Identification and Assessment. A Scoping Exercise has also been 
carried out at the Pre Construction Stage to identify and highlight the Key Issues 
and Impacts likely to occur during the Construction, Operations and 
Maintenance Phases of the Project, as well as to identify those Impacts which 
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could, but are unlikely to occur. Practical and Cost Effective Benefit 
Enhancement and Mitigation Measures have been identified and outlined, 
taking into account alternative approaches that are appropriate to the situation. 
A Management and Monitoring Plan was developed to provide a sound basis for 
ensuring that the specified benefit enhancement and mitigation measures are 
fully adopted. 


For Planning and Implementation of “Flyover”, we have given due attention to 
the Environmental and Social Issues. The Various Issues addressed under this 
Section are as follows. 


11.1 Environmental Impact 

11.1.1 Green Cover 
Bangalore City — with its rich flora and abundant green cover and being host to 
Lalbagh and Cubbon Park, which are renowned botanical gardens, is rightly 
called the “Garden City of India”. Bangalore City bagged the Central 
Government sponsored “Indira Priyadarshini Vruksha Mitra” Award in the late 
1980s in recognition of its extensive green cover. But today, lung space is 
shrinking in the city and core’areas have lost green cover with increase in 
concrete structures. As a part of this project, to acquire obstruction free area, 
97 trees to be cut in the project area. Considering the Benefits of the Project 
and the Compensatory Afforestation Plan envisaged, it has been observed with 
management plans consisting of planting of trees in the ratio of 1:2, proactive 
afforestation for green cover and development of green ribbon in and around 
the project area, it will be abundantly compensating the green cover. 


11.1.2Air Pollution 


Air Pollution level will go up during the Construction Stage due to operation of 
construction yards, material transport on trucks and due to heavy earth moving 
machinery exhaust emissions (e. g. SPM, RSPM, NOx, SOx, CO, etc.) from the 
construction sites. These are not permanent in nature, but minor, temporary 
and mitigeatable. In the post construction scenario, the General Level of Air 
Pollution in the project area will be significantly less than the current level due 
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to improved movement of vehicular traffic and removal of idling time and thus 
this project ensures better environment. The Consultant has collected data 
regarding existing Air Quality in and around the project area and is given Table 
11.1. All vehicles delivering materials to the site will be covered to avoid spillage 
of materials. All existing highways / roads used by vehicles of the Contractor, or 
any Sub Contractor or Suppliers of Materials or Plant and similarly Roads, which 
are part of the Works, will be kept clean and clear of all dust / mud or other 
extraneous materials dropped by such vehicles. The unloading of materials at 
construction sites close to settlements will be restricted to night time only. 
Vehicles and Equipment will be fitted with Exhaust Silencers. During routine 
service operations, the Effectiveness of Exhaust Silencers will be checked and if 
found defective will be replaced. Unpaved Haul Roads near / passing through 
residential and commercial areas to be watered thrice a day. Trucks carrying 
construction material are to be adequately covered. All Earthworks will be 
protected in a manner acceptable to the Engineer (such as Barricading the 
Construction Site) to minimize Dust Nuisance in the surrounding area. The 
Contractor will take every precaution to reduce the Level of Dust along 
Construction Sites involving Earthworks, by frequent application of water. 


Table 11.1 
At Sarakki Junction 


Ambient Air Quality Monitoring 
Type of Monitoring Ambient Air Quality 
Duration of Sampling 24 hrs. 
Instrument used for Monitoring Respirable Dust Sampler APM 460 & 
411. 
Descriptions Value in pg / m? 
Existing | Permissible 
Respirable Particulate | 164.0 120.0 
| Matter 
Suspended Particulate | 419.0 360.0 
Matter 
Oxides of Sulphur 15.8 80.0 
Oxides of Nitrogen 40.2 80.0 
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11.1.3 Water and Soil pollution 
The Surface and Underground Water and Soil Pollution Aspects are not likely to 
be greatly influenced, unlike Air Pollution Quality by the Construction of Flyover 
at Sarakki Junction However, there could be Indirect Impact on the Water and 
Soil Components in the long run. 


As the Project Activities need substantial water quantities for construction 
processing, dust proofing, cleaning of vehicles and batch mixing, etc. there could 
be considerable demands on water resources available. Necessary 
arrangements and contingency plans with BWSSB and Arrangement for Supply 
of Recycled Water should be made to meet the Water Demands, without in 
anyway affecting the city’s normal water supply demands. 


All the Proposed Project Components will be in Well Developed Areas of the City 
with Distinct Land Usage Patterns ranging from Residential to Commercial 
Activities under Well Established Conditions. As Construction Activities are 
primarily land based, many Impacts can be identified in the Soil Component in 
the Proposed Area. Excavation Activity will produce a lot of ;ubble from 
excavated soil, needing disposal. The excavated soil / debris will be disposed by 
covered trucks to avoid Dust Nuisance in the Project and Surrounding Areas. 
Debris generated due to the dismantling of the existing pavement structure 
shall be suitably reused in the Proposed Construction, subject to the Availability 
of the Material and the Approval of Project Engineer. The Contractor shall 
suitably dispose of Unutilized Debris Material; either through filling up of 
Borrows Areas created for the Project or at Pre Designated Dump Locations, 
subject to the Approval of the Project Engineer. Debris generated from different 
Construction Activities shall be disposed of in such a way that it does not flow 
into the Surface Water Bodies or form Mud Puddles in the area. 


11.1.4Noise Pollution 


As the Project involves significant uses of Heavy Machineries, Traffic Diversion, 
etc. hence Noise Concern will be a major issue during Construction Phase. But 
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the Post Construction Scenario ensures a Better Environment in the Project 
Area, as the General Level of Noise Pollution in the Project Area will be 
significantly less than the Current Level due to Improvement in the Movement 
in Vehicular Traffic and Removal of Idling Time. The Consultant has collected 
existing Noise Level Data in and around the Project Area and is given Table 11.2. 
To mitigate the Noise Impact, Direct Technical Remedies including Low Noise 
Road Surface, Road Covers and Roadside Noise Barriers will be provided. Noise 
Limits for Construction Equipment used in this Project (measured at one metre 
from the edge of the equipment in free field) such as Compactors, Rollers, Front 
Loaders, Concrete Mixers, Cranes (movable), Vibrators and Saws will not exceed 
75 dB (A), as specified in the Environment (Protection) Rules, 1986. 
Notwithstanding any other Conditions of Contract, Noise Level from any Item of 
Plant (s) must comply with the Relevant Legislation for Levels of Noise Emission. 
The Contractor will ensure that the AAQ Concentrations as these Construction 
Sites are within the Acceptable Limits of Industrial Uses in case of Hot Mix Plants 
and Crushers and Residential Uses around Construction Camps. Noisy 
Construction Operations in Residential and Sensitive Areas (Hospitals, Schools 
and Religious Places) should be restricted between 0730 hrs. and 1800 hrs. 
Preventive Maintenance of Construction Equipment and Vehicles would be 
done to meet Emission Standards and to keep them with Low Noise. Earplugs 
will be provided to Operators of Heavy Machinery and Workers in near vicinity. 
Material Transport should be uniformly distributed during nights to minimize 
Noise Impacts. 


Part of the Costs, particularly the Implementation of Environmental Measures is 
included in the Unit Rates for the Works and is responsibility of the Contractor. 
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Table 11.2 
At Sarakki Junction 


Existing Noise Level Monitoring 


Instrument used for Monitoring Sound Level Meter 
Lorton SL — 4001 
Permissible Limits 75 dB (A) — Day Time 
70 dB (A) — Night Time 
SI. No. | Time Interval Noise Level in dB | 
(A) 
t 0600 hrs. to 0700 hrs. | 71.9 
[2 0700 hrs. to 0800 hrs. | 72.3 | 
3 0800 hrs. to 0900 hrs. | 72.9 


(4 0900 hrs. to 1000hrs. | 73.5 
2] 1000 hrs. to 1100 hrs. | 73.7 
6 1100 hrs. to 1200 hrs. | 72.1 
7 1200 hrs. to 1300 hrs. | 71.1 
8 
9 


a 


1300 hrs. to 1400 hrs. | 71.6 
1400 hrs. to 1500 hrs. | 71.5 


10 1500 hrs. to 1600 hrs. | 71.4 

11 1600 hrs. to 1700 hrs. | 72.1 4 
12 1700 hrs. to 1800 hrs. | 72.4 | 
13 1800 hrs. to 1900 hrs. | 73.4 
14 1900 hrs. to 2000 hrs. | 73.2 
15 2000 hrs. to 2100 hrs. | 72.3 


ee 
16 2100 hrs. to 2200 hrs. | 72.1 
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11.1.5Social Impact 
The Direct and Indirect Job Opportunities that will be provided by the Project 
can be considered as a Positive Aspect. The Local People will be directly 
employed to work at the Construction Sites and others will be employed in 
Sectors of the Economy, which have been developed by the Road such as the 
Service Sectors. Some individuals may gain skills that can be applied in other 
Road Construction Projects. 


Contract Documentation will be crafted in such a way that the Construction 
Work does not cause undue Inconvenience to Residents, especially the Sick and 
Old People. Removal of Construction Debris promptly from the Site falls within 
the Scope of Work of the Contractor. Asphalting, the Major Work, involved in 
the Road Construction would invariably be carried out during the nights with 
Proper Inspection Team supervising the Process. 


The table below summarizes the Negative Environmental and Social Impacts and 
Mitigation / Benefit Enhancement Measures for the Negative Impacts, as well as 
the responsible body to implement the measures. 
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Type of Impact 


Mitigation Measure 


Responsible Body for 
Implementation 


Impact on Settlement 


~| Minimize the Risk at the Road particularly 
in a Dense Settlement Area. 


Consultant and 


Contractor. 


Allow Affected Persons to Salvage 


Building Materials and other Assets. 


| BBMP and Contractor. 


Pay Compensation and Resettle the | BBMP. 
Affected People. I 
Impact on Health ~ | Do not Induce Water Related Diseases by | BBMP and Contractor. 
creating Temporary and Permanent 
Water Holding Areas, which favour 
Mosquitoes. | 
Minimize Dust Emission by Watering the | Contractor. 
Road during Construction. 
Put Visible and Appropriate Warning Signs | Contractor. 


on the Road during Construction. 


j= = 
Relocate Power Lines, Telephone Lines Utility Companies and 


Impact on Existing 
Infrastructure — and Water Points before Commencing of | Contractor. 
the Road Construction and in few cases 
during the Construction Phase. 
Impact on Cultural, | Design Roads to avoid such Sensitive | Design Consultant. 
Religious and | Places. 


Archeological Resources 


Road Safety during | Install Road Safety Signs at all Accident | Traffic Police yf 
Construction and | Prone Spots as Installation / Erection of | Contractor. 

Operation Phase Safety Signs. | 

Provide Traffic Awareness. Contractor in 

collaboration with 


Traffic Police of the Area 
and Local NGO. 


LL 
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Use Clear, Properly Labelled 
Meaningful Traffic Signs and Speed Limits, 


and | Contractor 


in 


collaboration with 


debris as well). 


especially at Pedestrian Road Crossing. Traffic Police of the 
Area. 

Assign Traffic Personnel to regulate the | Contractor in 

Passage of Construction Vehicles (carrying | collaboration with 
Traffic Police of the 
Area. 


Construct Half of the Road while the other 
is used for Traffic where feasible. et 


BBMP and Contractor. 


Construction Workers will be given Health 
Awareness. : 

Avoid accommodating Labour Force in or 
directly adjacent to Construction Sites. 
Recruit Work Force from the Local 
Community giving more chances to 
Women. 


Social Impact from 


Migrant Workers 


NGOs collaboration 


with the Contractor. 


in 


Contractor. 


BBMIP and Contractor. 
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CHAPTER — 12 — PARTICIPATION OF BENEFICIARIES 


¢ Any Infrastructure Development Activities of BBMP are planned and implemented through 
Community Participation Process. Local Government Institutions at various levels are involved 
in the Implementation of Projects. Moreover, NGOs are involved to assist BBMP in Social 
Mobilization Aspects for Planning and Implementation of the Project. As a part of 
Participatory Development, Beneficiary Groups and User Committees, such as Labour 
Contracting Society, Market Management Committee, Road User’s Committee, Water 
Management Committee, etc. have been consulted under various Projects of BBMP. 
Involvements of the Private Sector, Local Government Institutions, NGO and Beneficiary 
Groups have significantly contributed to Smooth Planning, Implementation and Operation / 
Maintenance of Infrastructure Development Schemes of BBMP at the Local Level. 
Consultation with various Stakeholders has been an Integral Part of Project Formulation 
Phase. People have been interviewed along the route, including Elders and Elected Members 
of the Community; have given a positive reaction to Road Improvement. The Project Junction 
is very important in terms of connecting the National Highways. Social Acceptability of the 
Project Junction is very high. 


¢ This Project will have many Positive Impacts on Beneficiary Livelihoods and in the Potential 
Economic Expansion of the Region. Beneficiaries of this Project include Bangalore 
Metropolitan Transport Corporation (BMTC) Authority, Commuters using this stretch of road, 
Local People in and around of the Project Area. 


¢ Public Opinion with regard to public projects cannot be ignored. It plays a very important role 
in the decision making process. Given the chaotic road traffic on ORR, Public Opinion Survey 
has been conducted on the basis of a sample of cross section of intelligentsia drawn from 
Lawyers, Doctors, Engineers, Academicians, Journalists, etc. the Opinion Makers in Urban 
Situation. Interactive Sessions with NGOs and Various Members of the City Public also formed 
part of the Exercise in this Direction. 


e Prior Information to the Public, before the Start of the Work, regarding the Project will be 
given through Paper Notification. 


¢ Boards, comprising Important Data regarding the Project (such as Project Name, Name of the 
Agency executing the Work, Name of Local Government Body taken up the Project, Date of 
Commencement of the Project, Projected Date to Complete the Work, etc.) for notifying 
people will be displayed at the major junctions in and around the project area. 
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e Adequate actions to direct and regulate traffic shall be taken in consultation with BBMP / 
Traffic Police to prevent jamming roads during Construction Period. While planning 
alternative routes, care to be taken to minimize congestion and negative impacts at sensitive 
receptors such as Schools and Hospitals. Traffic Controls and Diversions marked with Signs 
and Lights and Other Measures (flags) should be provided. Prior to creating Diversions and 
Detours, the citizens will be consulted well in advance through Citizen’s Meetings. It should 
be an informed decision taken through Public Participation. The Temporary Traffic Detour will 
be cleaned regularly. 


e Another significant aspect of the Construction of Flyover at Sarakki Junction would be its 
Dislocation Effect on the existing public utilities like Electrical System Network (including 
Street Lighting), Sewerage Lines and Water Supply Network, etc. As the Public Utility Network 
are very vital for a normal functioning of an Urban Metropolis, a Detailed Survey of Existing 
Utilities and their Diversion or Reinstallation on a temporary or permanent basis should be 
planned in a proactive manner and organized with minimum loss of time and inconvenience 
to the community. Prior Information through Paper Notification will be given to the affected 
area people before shifting any Utilities. 


e The Project is judged to be environmentally and socially acceptable. 
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Chapter- 13 - CONCLUSIONS AND RECOMMENDATION. 
13.1 Conclusions 


The Project is found to be economically viable. Therefore the construction of Flyover at 
Sarakki Junction along ORR coupled with the traffic management will have the following 


additional benefits: 


e Reduced junction delays and Vehicular Pollution 
e Reduction in idle fuel consumption 

e Improved level of service at the Junction 

e Substantial savings in travel time of Road users 


e Reduces the number of conflicts. 


13.2 Recommendations. 


e It is expected that the LOS of the flyover will reduce with the increase in traffic. To 
improve the same, other junction along the radial arms of the junction needs to be 
coordinated in order to reduce the congestion at these junctions. Improving the LOS of 
these junctions will also improving the public transport system will improve of LOS of the 
flyover at a later stage. 

¢ Maintenance overlay needs to be provided on the main carriageway once every 5 years 


to improve the functional and structural soundness of the pavement. 
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Name of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Bangalore 
Detailed Cost Estimate 


SI. No. Description of Work Unit No. Length | Breadth een ie el Amount in Rs. 
m 


{| =f a0] 995.76[ 39, — 40 


— 
ans 
922.00 

|___|Area Weightage | 736 aoc 
Total liecmaste! 

ae ad eases eee ae 


KSRRB 200-4. Cutting of trees girth from] Each 
1800mm to 2700mm includingcutting of 

trunks, branches and removal of stumps 

roots stacking of serviceable materials 

earth filling in the depressions / pit, labour 

charges complete as per specifications. 

MORTH specification clause 201/ Chapter 2 

(P.No.138, I.No.18.4 of PW, P&IWTD SR 2018-19) 

= = = 3768.12 37,681.20 


Basic Rate 3,489.00 
Area Weightage 279.12 
Total 7) a Pa 


1.03 |KSRRB M200-15.2. Dismantling of existing es 7 
structures like culverts, bridges, retaining fe 
walls and other structure comprising of 
masonry, cement concrete, wood work, 
steel work, including T&P and scaffolding 
wherever necessary, sorting the 
dismantled material, disposal of 
unserviceable material and stacking the 
serviceable material with all lifts complete 
as per specifications. iii) Dismantling Stone 
Masonry. MORTH Specification No. 202 
Rubble stone masonry in cement mortar. 


(P.No.140, |.No.18.23 of PW,P&IWTD S.R 2018-19 en See SS es 
-——eainped __f ff rf 


|__| LHS Side 2] 376.62 ce a 09 112.99 
RHS Side 2| 194.75 58.43 


| 1.00 |SITE CLEARANCE AND DISMANTLING 

1.01 |KSRRB 200-2. Cutting of trees girth from 
600mm to 900mm includingcutting of 
trunks, branches and removal of stumps 
roots stacking of serviceable materials 
earth filling in the depressions / pit, labour 
charges complete as per specifications. 
MORTH specification clause 201/ Chapter 2 


For Drain wall 5 Ee Se A 
LHS Side 4] 376.62 0.15 1.00] 225.97 
| __|RHS Side 4] 194.75 0.15 1.00] 116.85 
514.23 
Say| 514.50 379.08 1,95,036.66 
[Basic Rate 351.00 | 
Area Weightage 28.08 
Total 379.08 
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Description of oe a Pacneca ieee te = ms see ee ES — ; 
aor a ot aie 
4.04 |KSARG M200-15.2 Rubble stone masonry In esl icici | 
coment MOrtas ae . oe 
Se a ee NoiB27 of PW,PEIWID 5. 2018.19) | ___ seas alee sia] 

2 2A0 a. 1s oo 


SEenSe ne ees SS 


-— Compound wall 


Basic Rate 


KSRRG M200-27, Dismantling of Kerb stone 
by manual means including and disposal of 
dismantled material with all lifts and 
complete as Per specifications MORTH Bes 
Specification No. 202 (P.No.141- }.No,18.50) 


Kerbs at footpath 
Central Median 


ri 
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Detailed Estimate 


Name of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Bangalore 


Detailed Cost Estimate 


SNe] bescrption of work] Unit | | _bescrption of work] unit of Work Unit ee n Breadth | Depth _| ae pi pao Amount in Rs. 
2.00 |SURFACE LEVEL ROADS/ SLIP ROADS | 
2.01 |KSRRB M300-14.Excavation for road work in 

all types of soil by mechanical means 
including cutting and loading to tippers, 
trimming bottom and = side slopes, in 
accordance with requirements of lines, grades 
and cross sections, and transportation with a 
lead of 1.00km and complete as_ per 
specfications. Morth Specification No. 301 
ce 
(P.No.143, |.No.19. 14 of PW, P & IWTD S.R 2018-19) 
—— ee 
+} | —__ + —} ie ear 
a a A ee ee eee 
| rarer 
SEE SO ae: eSraeee 
Basic Rate es ( Ta Sa cee So 
ares Weightage’ (sae Od 

a a a a a a ee 


tipper aan: cost of loading, unloading and 
stacking complete as per specifications. 
MoRT&H Chapter 1 Case-| : Surface Road , 


(P. No.136,1.No17.5 of PW, P&IWTD S.R 2018-19 


Qnty same as item no 2.01 
dumping yard Anjanapura 


For 14Km Rs. 2.0X 1.28 X14 = 35.84 


2,957.00 


2,957.00 


1.00 


Basic Rate 


35.84 


Area Weightage 2.87 


| 
38.71 1,14,456.60 


KSRRB M400-7 Construction of granular sub- 
base Grading V as Sub-base and draiage layer 
by providing coarse graded crushed stone 
aggregates of granite/trap/basalt material, 
mixing by mix in place method by rotavator at 
OMC, spreading in uniform layers with motor 
grader on prepared surface and compacting 
with vibratory power roller to achieve the 98% 
proctor density, complete as per 
specifications. Clause 401 of MORTH V 
revision. 


Cum 


| _[(P.No.153, 1.No.20.6 of PW,P&IWTD S.R 2018-19 


38.71 


He. 


ee See Kadrenahalli (ch:237.83 to 614.45) 


Towards Puttenahalli (ch:1554.45 to1749.20) 


2.00 4.50 0.20 677.92 


— 


4.50 0.20 350.55 


» 
fo} 
3 


aA 


1,028.47 


1,028.50 


1,890.00 19,43,865.00 


Basic Rate 1,750.00 


Area Weightage 140.00 


| __ [Total 1,890.00 
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Detailed Estimate 


eee Description of Work J unit ns h Breadth per Quantity arte Amount in Rs. 

KSRRB M400-17. Providing laying, spreading Cum 

and compactingCrushed stone aggregates of 

granite/trap/basalt to Wet mix Macadam 

specifications including pre mixing the 

material with water at OMC in mechanical mix 

plant carriage of mixed materials by tipper to 

site, laying in uniform layers with paver in sub- 

base/base course on well prepared surface 

and compacting with vibtatory rollers to 

achieve the desired density complete as per 

specifications. MORTH specification No 406 
| __[(P.No.155, I.No.20.18 PW,P&IWTD S.R 2018-19) pees Ae Paes 
Se ie Puttenahalli (ch:1554.45 to1749.20) ees 194.75 4.50 0.25] 438.19 — 
aaaer Syseee ae [Faas oo 
Sa ties Bo Say | _ 1,286.00 


1,888.00 


fat 
° 
| 
rs 
o 
w 
© 
= 


KSRRB MS00-6. Providing and applying Primer 
coat with S.S bitumen emulsion on prepared 
surface of granular Base such as WMM 
including clearing of road surface and spraying 
primer at the rate of 0.60 kg/sqm_ using 
mechanical means complete as _ per 
specifications. MORTH Specification No.502 


(P.No.158, I.No.21.6 of PW,P&IWTD S.R 2018-19) 


Towards Kadrenahalli (ch:237.83 to 614.45) 376.62 


isa 
o 
6 


4.50 


3,389.58 Lee 


Towards Puttenahalli (ch:1554.45 to1749.20) 


194.75 


bd 
(=) 
6 


an 


lm 


Issue Rate dated 02:07.2020_ 


5,142.33 


5,142.50 


Area Weightage 


| 
o 
u 
wo 
waReab 
Nit 
Sip 


co) 
c 
3 


KSRRB MSO0-17. Providing and laying dense 
graded bituminous macadam using crushed 
aggregates of specified grading, premixed with 
VG30 grade bituminous binder and, 
transporting the hot mix to work site, laying to 
the required grade, level and alignment, 
rolling with smooth wheeled, vibratory and 
tandem rollers to achieve the desired 
compaction in all respects complete as per 
specifications.Clause 505 of MORTH V revision 
- do - using 40/60 TPH capacity H.M.P. with 
Mechanical paver Gr-II(SO mm to 75 mm) with 


Hotta 
Ltt ie 


4.5 % VG-30 Bitumen 2] 
P.No. 160 |.No.21.17.6 of PW,P&IWTD S.R 2018-19) 
Towards Kadrenahalli (ch:237.83 to 614.45) 4.50 0.085 
— 
Towards Puttenahalli (ch:1554.45 to1749.20) 4.50 0.085 
s - = 
Profile correction course (5.5m width 30% 1,511.37 1.65 0.085 
Considered) 
Resurface of Cross Roads - 50m 
ae, Si a 
a 7 
Bae 8.50| 0.085 
a SRMS 
Rees 7.50] 0.085 
Sarees) Profile correction After Construction 2.00} 1,522.68 3.50 0.05 


Nagesh consultants 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


a i |i 
Description of Work Unit No. Length Seyth Quantity REREAD RS: Amount in Rs. 
m —= SR18-19 | 
1 
[ ES 1,529.97 | 
1,530.00| 6,528.60 99,88,758.00 
Issue Rate Date 02.07.2020 6,045.00 
Area Weightage 483.60 | 
6,528.60 { a 


2.07 |KSRRB MS00-7: Providing and applying tack ras * 
coat on the prepared black topped surfaces 

at 2.5kg per 10 sqm, heating bitumen in boiler 
fitted with spray set (excluding cleaning of 
road surface) including cost of all materials, 
labour, HOM of machineries complete as per 
specifications. MORTH Chapter 5 


8 


(P.No.158 I.No.21.7 of PW,P&IWTD SR of 2018-19) 
Towards Kadrenahalli (ch:237.83 to 614.45) 


- 


4.50 3,389.58 


Towards Puttenahalli (ch:1554.45 to1749.20) 4.50 


1,752.75 


Profile correction course (5.5m width 30% : 1,511.37 1.65 4,987.51 4 
Considered 
Resurface of Cross Roads - 50m ae ees 
LHS ee See eee 
a a es Be HEE 
a | ey Si a at 2a are 
REL OS Ee Geo 4 
2.00 50.00 7.50 a 
Pas bee 5 
After Construction 2.00 1,522.68 | _7.00| -— 21,317.52 alts 
{— [F007 36 7 
a [| ___sSay|_33,047.50 12.96 4,28,295.60 
eS Basic Rate 12.00 =a 
| [Area Weightage 0.96 —a 
Total 12.96 aa aa 
| ncaa Lae ae a 


Nagesh consultants BBMP 
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pura Road Sarak ORB tag Extn 
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i ew Construction of Flyover along ORR 3t the Junction of Kana 
o 3 : 


»3 ; <5 es 

LP : ———[teagth [Breadth] Dept [Quay | PREINRS 
Description of Work eos ee ee sais 
fa um 


Providing and laying bituminous concrete c 
40mm thick with hot mix plant, using crushed 
aggregates of specified grading, premixed 

i bituminous — binder and filler, 
with a paver finisher to the required grade, 
level and alignment, rolling with smooth 
wheeled, vibratory and tandem rollers to 
achieve the desired compaction in all 
respects complete as per specifications. 
Clause 507 of MORTH V revision as per IRC SP 
53-2015. — do — using 40-60 TPH capacity 
HMP with mechanical paver grading I} (30- 
45mm) with 5.4 % of modified bituminus 
binder consisting of 4.97%of VG-30 bitumen 
(60/70 grade) and 0.43% of plastomeric 
thermoplastics (waste plastic) 

a) 


PNo1?iofiNo217812inPWPaiwiDSR201819) || 
Towards Kadrenahalli (ch:237.83 to 614.45) ee 376.62 50 Se 165.71 ay 
owards Puttenahalli (ch:1554.45 to1749.20) cae 2.00} 194.75 0.04 


OSs es ae 
Resurface of Cross Roads - SOm ae Ge Sn Res Se ee 
iaSeee 
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After Construction | | 200] aszz68{ 700] 0.0%] $52.70 
See eee Ses: ee EE 
Baas ae Se 

cae 


uv 


ee ee 
wane? 1 
0c a eT Se Pe GEES oo 
Total os ee 

SE 25 eg een Beer aan Bees 


Ob 
ae 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


BRUHAT BANGALORE MAHANAGARA PALIKE 


Name of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Bangalore 


Detailed Cost Estimate 


st. no Description of Work Unit No. Peng Ereskh | Depth Quantity ] Rate Ehes: Sh Amount in Rs. 
| m [ m | 18-19 
| 3.00 |DRAIN WORKS 
a) For Road side Drains 


ee et 
KSRRB M300-11. Excavation for road way in Cum - 
soil by mechanical means including cutting 
and pushing the earth to site of 
embankment upto a distance of 100 meters 
(average lead 50 meters), including 
trimming bottom and side slopes in 
accordance with requirements of lines, 
grades and cross sections complete as per 
specifications. MoRT&H Specification No. 
0 
Ime eee ma 


(P.No.143, I.No.19.14 of PW, P & IWTD S.R 2018-19) 


Sa Ga ee ee ee ee ee 

1.30| 1,468.82 

Puttenahalli TCC. 1.30| 759.53 

| ss 2,228.34 


Say | 2,228.50 44.28 98,677.98 


Total ; i ae — 
KSRRB M2100-10. Providing and laying Plain 
cement concrete of mix 1:3:6 with OPC @ 


220kgs, with crushed 40mm and down size 
graded granite metal coarse aggregates 
@0.89cum and fine aggregates @ 0.46cum, 
in foundation mechanically mixed, placed in 
foundation and compacted by vibration 
including curing for 14 days including cost of 
all materials, labour, HOM curing, form 
works, scaffolding and centering complete 
as per specifications. MORTH Specification 
No. 2100 ‘ 


w 
o 
N 


[PNo222,No27 18 ofPWPRIWTDSR201819) | | | | *i| —i*d 
ie pee ae Gee lsh Pe 


| _|For Drain Bed 
Kadrenahalli 2.00] 376.62 112.99 
Puttenahalli 2.00 194.75 1.50 0.10 58.43 
ee ee i 
ar ae es eee ee ee Be 9,62,676.83 
pi ee ee ieee 
fold) 3. 2 | 


Seal See) 

[| concrete BasicCost] 5,115.00] | De Gas 
el 

| 


[Cement content] __220.00| ke | | | 
[Cement Rate /Quintall _490.63| | (SINo 193, Code no 0084) | 
ata | {| | 
Ree eee ee 

es aes 


Cement Rate as per(Ref: office order| 
NO.SEBC/AE-3/SR-2019- 264.06 
20/6917/04/01/2020 


Rate of cement/kg 5.28 
Cement content 220.00} kg 


Cost of Cement| 1,161.86 
Basic new cost of concrete 5,197.48 | 
|__| Basic Rate 5,197.48 Bees EES 


| _|Area Weightage 415.80 ees 


[ace 
fe 253 eee ee 
eo eae 


Nagesh consultants BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


Breadth | Depth Rate in Rs. SR 


st. wo. Description of Work im Quantity 18-19 Amount in Rs. 
Providing and laying plain/ reinforced 
cement concrete for side drains using M20 
nominal mix concrete with OPC at 300 kgs. 
With 20mm and down size granite metal 
coarse aggregates at 0.69 cum and fine 
aggregates at 0.43 cum machine mixed, 
well compacted for walls and bottom 
including centering shuttering, cost of 
materials, HOM of machinery, curing etc., 
complete excluding cost of steel as per 
MORTH specification No.1500, 1700, 2200 
includig cost of materials, labour, HOM 
complete as per specifications. wall and 
bottom thickness 15cm. 

| _|(P.No.271, 1.No.37.59.2 of PW, P& IWTD SR 2018-19) 

ie 

aaa 

ae 

ie 


Kadrenahalli 


For Drain Bottom slab : 
2.00 376.62 1.50 0.15 169.48 


Bol Fad 
5 | 
re 
2 
® \o 
3 |5 
21m 
ais 
2\2 


Bottom Slab 


= 
arn 
——— 
Side Walls Po = Ss 
fecal 
se a 
ae 


Top slab for Cross Roads 


614.94 
Sa 615.00 7,203.60 44,30,214.00 


B 
ulo 
o|s 
oly 
Sola 


ps aia Se 
MT 


KSRRB M2200 - 6. Supplying, fitting and 
placing TMT bar reinforcement in sub - 
structure complete as per drawing and 
technical specifications complete as per 
MORTH Specification No. 


specifications. 


anu 
ae 
EE 
Ee 
az 
Bel 
=i 39 
Ea 
| _{Total ‘ ; 7,203.60 
Ean 
ey 


28,82,927.70 


| _[Basic Rate 61,365.00 


| __[Area Weightage 4,909.20 
66,274.20 


sed Bakes 
a7 


Providing and fixing RCC Precast cover slab 
of 100mm thick for drain in cement 
concrete 1:1.5:3 using graded granite jelly 
20mm and down size with — steel 
reinforcement, including form work, lift 
charges, curing and concrete finished 
surfaces on both sides etc, complete and as 
per the directions of Engineer in-Charge. 


[|(P'No.272,1No.37.66 of PW, PaIWTDSR2OeI) | |__| |_| | |] 
re a ae Ss 
a ed ee el | 
REE SSS er eer ae ides ie,” SS SG a Ee ee 
aa | _RM__| oe el 
| __ [800 wide slab 
| _ [1.5 wide slab 1,621.50 = 
|| 
| __ [Basic Rate 1,621.50 = 
| _ [Area Weightage 129.72 

Total 1754522 — ie 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


[sn Description of Work Unit [ ne. | aaah Breech Peeth Quantity rete sR] Amount in Rs. | 
3.06 |KSRB 14.6 : Providing and laying heavy duty Sqm 3 =r 
cobble stones interlock pavers, using 
cement and course sand for manufacture of 
blocks of approved size, shape and colour 
with a minimum compressive strength of 
281 kg per sqm over 50mm thick sand bed 
(average thickness) and compacting with 
plate vibrator having 3 tons compaction 
force thereby forcing part of sand 
underneath to come up in between joints, 
final compaction of paver surface joints into 
its final level, including cost of materials, 
labour and HOM complete as_ per 
specifications. Specification No. KBS -heavy 
duty cobble stones 60mm thick 
(P.No.103, |.No.14.6.1 of PW,P&IWTD S.R 2018-19) aa eae 
aes eer 
| |Kadrenahalli 
i 454.52 
7's) |__ Say] 455.00] 1,137.24[5,17,444.20 | 
(held Es See Ae SE ee Cer ae ee Ce 
a Cae a ee ee DS 
BR ae ES ee ee 
SE eet Gas ees 
eae ENS eae hee 
3.07 |KSRB 2.3: Filling available Excavated Earth m 
(excluding rock) in sides of foundations 
upto plinth in layers not exceeding 20cms in 
depth, compacting each deposited layer by 
ramming after watering with lead upto 50m 
and lift upto 1.5 m including cost of all 
labour complete as per specifications. 
Specification No.KBS 2.9 
| __|(P.No.7, |.No.2.10 of PW, P&IWTD S.R 2018-19) 
|e 2.00| 376.62] _0.10 =i a 
GAOT ear ee 200{ 19475] p20] 230[ soss[ 
ee th ee 
le Rees ened Cer See ee 217.08 32,344.92 
Ce rs Te ee Ae ee ee ee SR oe 
Area Weightage OE C0 ee ee eee 
[ra aa ier 7): et Di Ne Se Dy | oe 
ae | pe eee 


KSRRB M100-4.1. Cost of Haulage including 
Loading and Unloading of Stone Boulder / 
Stone aggregates / Sand / Kanker / 
Moorum.Placing tipper at loading point, 
loading with front end loader,dumping , 
turning for return trip, excluding time for 
haulage and return trip complete as per'| 
specifications. MORTH-100/ Chapter 1 Case- 
|: Surface Road 


(P.No.136, 17.1/17.4 of PW, P&IWTD SR 2018-19) 
Qnty same as item no 3.01- 3.06 ( dumping 
yard Anjanapura) 


For 14Km Rs. 2.0 X 1.28 X 14 = 35.84 — 1.00 2,079.50 38.71 80,491.21 
ar 


35.8 
Area Weightage 2.8 
38.71 


b) Re-Construction of Compound | ee ee asa 


Nagesh consultants BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


SI. No. Description of Work 


Unit 


No. 


Length 


Breadth | Depth 


m 


m m 


3.09 |KSRRB M300-14. Excavation for roadwork in 
all types of soil by mechanical means 
including cutting and loading to tippers, 
trimming bottom and side slopes, in 
accordance with requirements of lines, 
grades and cross sections, and 
transportation with a lead of 1.00 km and 
complete 
as per specifications. MORTH Specification 


Cum 


— 


Pg, 143, Item 19.14). 


For Compound ( Puttenahalli side) 


No 30 


205.00 8 


Bsae Basic Rate 


Area Weightage 


41.00 


(=) 
uw 


Sa 


cee 
rca oes Total 


3.10 |KSRB 4-1.3 : Providing and laying in position 
plain cement concrete of Mix 1:4:8 with 
OPC @ 180kgs, with 40mm and down size 
graded granite metal coarse aggregates 
@0.85cum and fine aggregates @ 0.57cum 
machine mixed, machine mixed, concrete 
laid in layers not exceeding 15 cms. thick, 
well compacted, in foundation, including 
cost of all materials, labour, HOM curing 
complete as per specifications. Specification 
No. KBS 4.1, 4.2 


(PWD SR 18-19, Pg No: 13, It No: 4.3,) 
For Compound bed 


S 
N 
uw 


0.15 


concrete Basic Cost 


5,102.00 


Detailed Estimate 


Rate in Rs. SR 


Quantity 


A i 3 
18-19 | mount in Rs 


4 


J 
B 
w 


[12,579.22 | 


; 


46.1 


aa resale 


2,59,611.41 


Cement content 
Cement Rate/Quintal 


180.00 


cost of cement/kg 


Cost Excluding Cement 
Cement Rate as per(Ref: office order 
NO.SEBC/AE-3/S%-2019- 

20/6917/04/01/2020 


Rate of cement/kg 


Cement content 


Cost of Cement 


Basic new cost of concrete 


wn 
o 


4,218.87 


264.06 


180.00 


950.62 


5,169.48 


~~ 


i ee 


See 


-—— 


i 


|__| Basic Rate 5,169.48 
| _|Area Weightage 413.56 
|___ [Total 


3.11 |KSRB 5.2-3: Providing and constructing 
granite / trap / basalt size stone masonry 
in foundation with cement mortor 1:6, 
stone hammered dressed in courses not less 
than 20cms high, bond stones at 2m. apart 
in each course including cost of materaials, 
labour, curing complete asper 
specifications. Specifcation No. KBS 5.1.13. 


Cum 


ie ees 


gl aor 
|__| (P.No.25, 1.No.5.6 of PW, P&IWTD S.R 2018-19) zs = : 
For compound 
| __|1st Footing 2[ 205.00] 0.60] __0.450[__ 110.70 ic 
| ___|2nd footing 2{ 205.00] 0.45] 0.45 83.03 
soe! = ae 193.73 
Re Say|___194.00 4963.7 9,62,953.92 
| _|Basic Rate 4,596.00 ei + — C & 
| __|Area Weightage 367.68 eas be. a 
[~ ftotal [2963.68 | cm ie ss 
one i eo od | 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


Detailed Estimate 


No. Length 


Breadth | Depth Rate in Rs. SR 


Amount in Rs. ] 


m 


uantit 
m a ¥ 18-19 


; Cum 
plain cement concrete of Mix 1:2:4 with 
OPC @ 240kgs, with 20mm and down size 
graded granite metal coarse aggregates @ 
0.878 cum and fine aggregtes @ 0.53cum, 
machine mixed, concrete laid in layers not 
exceeding 15 cms. thick, well compacted, in 
foundation, plinth and cills, including cost of 
all materials, labour, HOM curing complete 
as per specifications. 

Specification No. KBS 4.1, 4.2 


(P.No.13, I.No 4.6 of PW, P&IWTD S.R 2018-19) 


N 


205.00 


For Plinth at Basement Lvl 
At Top Coping 


b 
co 
b 
a 


0.45 0.10 


0.10 


8.20 


as 
ane aes! 


26.65 


Say 


5952.9 1,60,729.22 


concrete Basic Cost 


Cement content 
Cement Rate / Quintal 


cost of cement/kg 


a ae 
Cost Excluding Cement 4,244.49 


Cement Rate as per(Ref: office order 
NO.SEBC/AE-3/SR-2019- 
20/6917/04/01/2020 
Rate of cement/kg 
Cement content 


Cost of Cement 


Basic new cost of concrete Cum 


Basic Rate 
Area Weightage 


KSRB 5-14.1 : Providing and constructing 
load bearing wall with solid concrete blocks 
having block density not less than 
1800kg/m3 having a minimum average 
compressive strength of 5.00 N/mm2 
confirming to IS 2185 (Part 1):2005 and 
constructed with CM 1:4, as per IS 
2572:2005 including cost of all materials 
labour charges, scaffolding, curing, hire 
charges of machineries etc., complete as 
per specifications. KBS No.5.4 
with solid concrete blocks 
400x200x200mm 


~~ 


of size 


: 


Rane Ne Io aaeas: 
| 2.00] 820.00 
aa Say| __ 820.00 984.96 8,07,667.20 


| _|(P.No.27, I.No 5.27.1 of PW, P&IWTD S.R 2018-19) = aa 
| [Forcompound 205.00) 
RSE Uae a A Gee ee 
Ret Ca See EE Me | 
concrete BasicCost] 912.00] | 
I Cement content — 
[oot ah] Cement Rate / Quintal 490.63] | 
pf costofcementykg] 4.91] Rs 
Co at eee ee) oe 
[| tort rctning Comment] 672] —] —] 
(BE RR cae eR RE eS ee 
Cement Rate as per(Ref: office orde 
NO.SEBC/AE-3/SR-2019- 264.06 ae 
20/6917/04/01/2020 
has Rate of cement/kg ee SS 
[ie sir Cement content 8.99[ kel ss 
Fi cere come RN Pn Ed EST 
EIR eer ae 


Nagesh consultants 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


F Length | Breadth : Rate in Rs. SR 
SI. No. Description of Work Unit No. oe = | Depth _| Quantity 48-19 Amount in Rs. 
Basic new cost of concrete 915.37 | Cum NEW a 


912.00 
Area Weightage 72.96 - ta 


Total 984.96 


2a See | 

3.14 |KSRB 15.1 Providing flush pointing 20 mm 

deep to square rubble, course or uncoursed 

stone masonry with cement mortar after 

raking joints to depth of 20mm nicely lining, 

including cost of materials, labour, curing 

complete as per specifications. 

cement mortar 1:4 


| ___|(P.No.115, 1.No.15.20fPW, P&IWTDS.R2018-19) TT 
[= eee BeeMIBRE ses 

CRS ae ee Se 151.2[ 55,792.80 | 
See 
aaa 
Pa 
eee 


+ 
NR 
ie) 
cu 
° 
is) 
S 
b 
un 
w 
D 
S 
fo) 
3 


i=) 


140.00 
Area Weightage 11.20 
151.20 


bavi | 


Cement content 7.49 
Cement Rate / Quintal 490.63 
cost of cement/kg 4.91 


Cost Excluding Cement 208.26 


Cement Rate as per(Ref: office order| 
NO.SEBC/AE-3/SR-2019- 264.06 
20/6917/04/01/2020 


3.15 |KSRB - 15-3.7: Providing 18mm_ thick Sqm 

cement plaster in single coat with cement 

mortor 1:6, to brick masonry including 

rounding off corners wherever required 

smooth rendering, providing and removing 

scaffolding, including cost of materials, 

labour, curing complete as per 

pe ation 

(P.No.116, |.No.15.17 of PW,P&IWTD S.R 2018-19) ie betas Poa 

For Compound 2 a aoe 1 1 
| __—-{ __Say| 1681.00 267.63| 449,889.81 | 

concrete Basic Cost 245.00 aa 

ae 
Se 


| 


Ps) ram 
a be) 


a 
jo} 
vA 
4 
2 
y 
fa) 
a 
FE! 
a 
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3.16 |KSRB 2.3: Filling available Excavated Earth Cum. 
(excluding rock) in sides of foundations 
upto plinth in layers not exceeding 20cms in 
depth, compacting each deposited layer by 
raming after watering with lead upto 50m 
and lift upto 1.50m including cost of all 
labour complete as per specifcations. 
Specification No. KBS 2.9 


(P.No.7, |.No.2.10 of PW, P&IWTD S.R 2018-19) 
For foundation 

Same as Qty of Item No.3.13 - I.No.3.14 a 
3.15 ,(3.15/2 


Basic Rate 
Area Weightage 16.08 


Total sal 217.08 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


Rate in Rs. SR] 
18-19 


| tength | Breadth | Depth | 
BE ae Pie 


Description of Work Quantity Amount in Rs. 


KSRB 15-16.1: Providing and_ finishing 
external walls in two coats with 
waterproof cement paint of approved 
brand and shade to give and even shade 
after throughly brooming the surface to 
remove all dirt and loose powdered 
material, free from mortar drops and other 
foreign matter cost of materials, labour, 
complete as per specifications. (with 


| _|(P.No.120, I.No.15.53.2 of PW, P & IWTD S.R 2011-12) 


sted For Compound allround 


1742.50 


1742.50] 


110.2 1,91,953.80 


Nagesh consultants BBMP 


¢Kgnatepura Road Sarakki Junction 


of Fryower along ORR at the Junction oF 
Breadth | Depth 


Ce 


& 


Construction 


300-4.1: Cost of Haulage including 
of stone Boulder / 


loading and unjoading 
tone aggregates / Sand /Kankar / Moomum 


KSRRB 100-1: Placing tipper at loading 
point, loading with front end loader, 
dumping, turning for return trip, excluding 
time for haulage and return trip complete 
as per specifications. MoRT&H Chapter i 
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Road Sarakki Junction : 
Construction of Flyover along ORR at the Junction of Kanakapura Road 93 tdu eis. 


BRUHAT BANGALORE MAHANAGARA PALIKE 


Name of Work: Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Batpstors 


Detailed Cost Estimate 


[om [me PaaS ean Beh Fany [me 


SH 19-19 | Atrcwrtin ge | 


Providing Pre Cast RCC High size = m5 
medians of 2.0m length, 0.1m top i 
width, 0.5m bottom width and 1.0m 
hight of M30 grade including loading at 
casting yard, Transportation to site, 
Lowering Hoisting and Erecting to line 
including all labour charges, Taxes etc., i 
complete as per the directions of 
Engineer -in-charge. 

| 


a Towards Kadrenahalli 


Say Rs.9705.0 per Each Block of Length] 
2.0m 


! 


R. 
iso} 
ej 


in 


{ DATA Rate 


4.02 |Providing and fixing Pre cast solid 
cement concrete kerb stones made out 
of C.C 1:2:4 with top and bottom width 
114 and 165 mm respectively, 400mm 
high and 450mm in length finished with 
CM1:3 platering and finishing cutting, 
including form work, curing , including 
cost of all materials, labours, hire 
charges of machinery, loading , 
unloading lead and lift , transportation 
etc., complete 


P.No.27, 5.30 of PW, P&IWTD SR 2018-19 
B/S Drain edge eae 
At solid ramp both ends Ci 


% 
nN 
“I 
ain 
i 


2} 1567. 


=a 
[32.64 | 
ea ae 420.647 

a 


rttecutive Enginecr 
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Project (Cen 3I - 3), Sub- Radsion 
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Construction of Flyover along ORR at the Junction of Ka 


nakapura Road Sarakki Junction 


BRUHAT BANGALORE MAHANAGARA PALIKE 


N 


Description of Work 


ROAD FURNITURE & OTHER WORK 


5.01 |KSRS M800 - 13. Road Marking with Hot 
Applied Thermoplastic Compound with 
Reflectrising Glass Beads on Bituminous 
Surface: - Providing and laying of hot 
applied thermoplastic compound 2.5 mm 
thick including reflectorising glass beads 
at 250 gms per sqm area, thickness of 
2.5mm is exclusive of surface applied 
glass beads as per IRC:35. The finished 
surface to be level, uniform and free 
from streaks and holes complete as per 
specifications. MORTH Specification No. 
803. 


Detailed Cost Estimate 


| unit | no. | tensth [Breadth | Depth | 
een Bear oe 
SESE ben Se 


Eas ee 
Bene. Re 
ee ene e | 


Detailed Estimate 


ame of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Bangalore 


Quantit Rate in Rs. A ‘ine 
y SR 18-19 mount in Rs. 


(P.No.182, |.No.24.15 of PW,P&IWTD 2018-19) | | ees See eae ee 
fea yapever Seco fag SS Sel eee ab tbe ee ee 
Lane Marking line CES ee ee ee 
eijbiettionslarows 8 a es | 500] ogo] | too 
Ee eA en OR ald ei Se ee Re ae we: 
[IE eS as ern ae Ss EN! PES ees 
iearme Maric et aepene| = = eas! «| gegen, | 
Pais ARR cic 2 (eam ee EF Re SB 
WRC Wetete tl) Be ee eo nee od oe ke 
(a ae eee Cees ae Se ee ee 
aoe ne bares bee 2 Tc ae) a pS | 
rilesteant ones =o ee a eR 
eee ROS FAT Sa a ec ee 
oe 
|___(d) [Directional arrows Ss EE ee ee ee 
Benen SS tee ees beet SEAS et Tne: a EP) a Sue ee 
etna ee te eee ee eh Say 205850), ARS Sat: Seapon oa | 
Batol eee ieee ae al Rss ea Se ee ea a a a a 
PSres | eS Se Ss Ee ek ET Sey Smee See Me Re Cee 
eg aoe meager ee las) ee oe a ee ee ee | 
| Total CN St Reese SEES Ee ee Re ae 
eel Hf ff ff 
Ree SR oe es a See Saat TG Ee ee ere rare) 
5.02 |KSRRB 800-1. Painting two coats after Sqm 
filling the surface with synthetic enamel 
paint in approved shades on new 
plastered concrete surfaces, with 
materials, labour complete as per 
specifications. MORTH Chapter 8 
(P.No.180, I.No. 24.1 of PW,P&IWTD SR 2018-19) Stetson oY ose Ge a eee | 
Voc aerieMadreneneNh Ea eee Se 300} aepaga| 
rae iteenatinllie es ee Se B00] aga 
— 
Be? Se. ae Say| 1916.50 86.40 1,65,585.60 
|__| Basic Rate Sake See Ae 
Area Weightage is a a ee ae a 
DEE DART CPE SE Sees SOs Coe 
EI ee ee ee A SS S ET ee 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


Ae B tei i 


5.03 |KSRRB M800-15. Road Delinators: Each 
Supplying and Installation of delineators 
(road way indicators, hazard markers, 
object markers), 80 - 100 cm high above 
ground level, painted black and white in 
15 cm wide strips, fitted with 80 x 100 
mm rectangular or 75 mm dia circular 
reflectorised panels at the top, buried or 
pressed into the ground and conforming 
to IRC - 79 and the drawings complete as 
per specifications. MORTH Specification 
No. 805. 


(P.NO.182, [No.24.19 of PW.PaIWTD SR201819) | | | | |] 


For Every 50m interval 


ul 
Leal 


On Surface Road 


Se ae eae 
eee ee ee 2000.16] _2,09,368.75 | 
eke I ee Ara 
a ET ee ae a CA A (Se a 
Ares Weighteg Ec cs ees ae es Pe ones eS 
ar i ee Sy as a are ee os 
ae ee ee ae 
Retro Reflectorised Traffcsigns | || | | |) | | 


KSRRB M800-2.  Retro-Reflectorised 
Traffic Signs: Providing and fixing of 
Retro-reflectorised cautionary, 
mandatory, informatory sign as per 
IRC:67 made of high intensity grade 
sheeting vide clause 800.1.3, fixed over 
Aluminium sheeting, 1.5 mm_ thick 
supported on a mild steel angle iron post 
75mm x 75mm x 6mm firmly fixed to the 
ground by means..of properly designed 
foundation with M15 grade cement 
concrete 45cm x 45cm x 60cm, 60cm 
below ground level as per approved 
drawing complete as per specifications. 
MORTH Specification No. 801. 


[[(P1No 180, No 24.2.3 of Pw.PAIWTD SR 20184) | |_| | | |) | 
(ae Se aaa ae CAS et knee ey ee eee) SS a a) 
| _a)[Noparkingboard | Each =~ 10] ~~] S| S| ~—st0.00 a 
| __b)|Speed limit board a ae a eee a ee ee 
|___¢)|Compulsary aheadorleftturn | Each_~[ af S| S| | ~—i.00 ae ans 
[a Overtaking prohibited board BETH ES sc ae eee ee ee Oe 
|___e)|Nostopping signboard ss |_Each_~[| 10] ~~] S| S| «10.00 ra ae 
Se Se ee ee ee ee ee ee 
i Sa ree Fe ae, ee es ee Se eee eer 
| [area Weightage Se Sas es a aaa A a 
|___—[Total cn Dee Ree es ee a ee 

SS ae aa aaa eee (as RE RS ES SS CS Seer eee ay 
es Dees an ee eee | 

es ee ae oe VV 

| a) Pedestrian crossing sign boards Each 16 eae ae: 16.00 —[ 

|___b)|No Pedestrian crossing signboards __—[__Each_| 6| | 6.00 

SS SE Se SE LIF: ee SO a 82,067.04 
ee ae eee es as Ee Sy a Me 

feo ire Withee 86 

fs ivon, ff ff 

| {iii)|informatorysignboards CT CT CCT CCS 

| (a)[90cmhigh octagon ach =| tof Sf |] 0.00] 5450.76] —_—54,507.60 | 
SES ee Sea LS 7 ae Se: 
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Gonstricdian of Flyover slong Givtal the Juncian of Kaiskapura Road Sarak Junction 


Detate 4 
lp 
SI. No. Description of Wark Unit | No, Quantity ee 
(EoD See ROT es ee oo Mount j 
CITT aaa (CK PR Saaar: oa 
Area Weightoye | a] we Gee 
iene SE —___~ 
(J) Informatory sign hoards _ Pant oe ee 
a)/90cm high octagon Lach 10.00 
3 34,507 6% 
eer titer | emnanersenensin | armen 
Basic Nate 5047 ¢ Fecee- | 
eesti wine seh ol ceemeeey 
— a ier ares 
nner eae 


|__| Total 5450.76 


5.05 /KSRAB M800.20, Tubular Steel Railing on 
Medium Welght Steel Channel (ISMC 
Series) 100 mm x 50mm: - Providing, 
fixing and erecting 50 mm dia steal pipe 
ralling in 3 rows duly painted on medium 
weight steel channels (iSMC serles) 1004 
mm x 50mm, 1.2 metres high above 
ground, 2 m centre to centre, complete 
as per approved drawings as per 
specifications. MOATH Specification No. 
808 


[P.No.184, 1No.24.24 of Pw,RaIWTD SRomIeIa) Saag 
<a ————_ 4 3252.00) 154008] 


Rmt 
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ee 
bs ted 
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i) 
a] 
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Gers Ges ae 
Se aS Be eS Se, 
KSRRB M800-35 Providing and fixing of aes 
road stud 100 x 100 mm, die cast in 
aluminium, resistant to corrosive effect 
of salt and grit, fitted with lense 
reflectors, installed in concrete or 
asphlatic surface by drilling hole 30 mm 
upto a depth of 60mm and bedded In a 
suitable bituminous grout or epoxy 
mortar, all as per BS: 873 part 4: 1973 
complete as per specifications. 


P.No.187, |.No.24.41 of PW,PRIWTD SR 2018-19 
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363.96 §,84,883.72 


| irorat | 74,86 488.29. 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


BRUHAT BANGALORE MAHANAGARA PALIKE 


Name of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Bangalore 


Detailed Cost Estimate 


Rate in Rs. 
SR 18-19 


Description of Work Amount in Rs. 


| 6.00 [FLYOVER WORKS 


6.01 |KSRRB M2100-2.1 Earth work excavation in all kinds 
of soils for foundation of structures as per drawing 
and technical specifications,including setting out, 
providing shoring and bracing, removal of stumps 
and other deleterious matter, dressing of sides and 
bottom and filling back with approved material 
including cost of all materials, labour, HOMcomplete 
as per specifications. 

MORTH Specification No. 304 


| ____[aP1 & Ap2 
== Standard pier (30mt) 
en ete Obligatory pier (40mt) 


-— Standard Span Piers (25mt) 


(ear Basic Rate 
ee Area Weightage 8% 


Quantity 


Lees —= 
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5.30 5.30 134.8 
3,169.8 
2.0 380.21 
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KSRRB M2100-13. Providing and laying Plain /] Cum 
Reinforced Cement Concrete of mix 1:2:4 with OPC 
@ 240kgs, with 40mm and down size graded granite 
metal coarse aggregates @0.84cum and fine 
aggregates @ 0.56cum in Open Foundation including 
cost of all materials, labour,HOM curing, form works, 
scaffolding and centering complete as per 
specifications complete as per Drawing and Technical 
Specifications. MORTH Specification No. 1500,1700 
& 2100 P 
|__| (P.No.222, |.No.27.24 of PW, P&IWTD S.R. 2018 - 19 fez pe | ee 
|___[AP1 & AP2 -—_{ 200} sso s30[ 020] a caren pee 
|___ [Standard pier (30mt) eet ere 
Obligatory pier (40mt) [CT of ~~. 90| 8.90 0.10 ; 

[Standard SpanPiers(25mt) | S| SOO] —=«S30| 5.30 

ree ee Ee as Say 170.39| 5,608.41 
See eee Pees 


5,103.00 
240.00 
Cement Rate / Quintal 490.63 ( SI.No 123, Code no 0084) 


cost of cement/kg 4.91 
LA07:59 


Cost Excluding Cement 3,925.49 
Cement Rate as per(Ref: office order NO.SEBC/AE- 264.06 


3/SR-2019-20/6917/04/01/2020 
Rate of cement/kg , 
Cement content 240.00 
Cost of Cement 1,267.49 


5,192.98 


5,192.98 
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es 
Ri }w 
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9,55,617.66 


Area Weightage 
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5,608.41 


Nagesh consultants BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


Description of Work 


SI. No. Unit No. Length [Breadth | Depth | Rate in Rs. ia 
Rm 


Eom oI Quantity SR 18-19 Amount in Rs. 

6.03 |KSRRB M1100-3.1. Bored cast-in-situ R.C.C. Pile with 
OPC design mix M35 @ 390kgs, with 20mm and 
down size graded granite metal coarse aggregates 
@0.68cum and fine aggregtes @ 0.45cum, with 
superplastisiser @3lts confirming to 1S9103-1999 
Reaffirmed-2008, excluding Reinforcement complete 
as per Drawing and Technical Specifications and 
removal of excavated earth with all lifts and lead 
upto 1000 m including costs of all materials, labour, 
HOM form works, scaffolding & centering complete 
as per specifications. MORTH Specification No.1100 & 
1700 8B. KSRRB M1100-3.2. -do- C. Pile diametre = 
1200 mm 


(P.No.197, I.No.25.5 of PW, P&IWTD S.R. 2018 - 19) 


| __[Pile Rae Cee See Se 

AP1 & AP2 - 6 piles ee Re a ee es Ee 
[standard Span Piers-30m6piles | ST t68.00] 9.00] 3,192.00 

[Obligatory pier (40mt) -8piles | E600] 9.00 TT 304.00 i 
[Standard SpanPiers-25m-4piles | | 24.00] 19.00] 456.00 

Testing of pile Rs Sei ee 


4,218.00 9,121.91 | _3,84,76,207.94 


concrete Basic Cost 8,300.00 


Cement content 390.00 kg 


Cement Rate / Quintal 490.63 
cost of cement/kg 


Re ee oe | ae 
6,386.54 
eet ee a Meta ne 
Cement Rate as per(Ref: office order NO.SEBC/AE- 264.06 
3/SR-2019-20/6917/04/01/2020 : 

5.28 
390.00 
2 ee oe 
eee 


gaae2i NEW 
Se BU | 3S? re oe 
Area Weightage 675.70 
9,121.91 


(A) Doing Initial vertical load test for a design pile 
load of 270 Tons including cost of all equipment, 
men material, reaction piles etc ( if required for the 
setup complete as per drawing and_ technical 
specification and as directed by the engineer in 
charge 


(P.No.151, |.No.12.37(a) of NHSR 2018-19) 
Basic Rate/ Tons 300.00 
ile load in Tons 270.00 


Pp 
81,000.00 


( B) Doing horizontal load test for a design pile load 
of 20 Tons including cost of all equipment, men and 
material, reaction piles etc ( if required ) required for 
the setup complete as per drawing and technical 
specifcation as directed by the engineer in charge 


( SI.No 123, Code no 0084) Rote cl 
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= Total 1,05,000.00 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


Description of Work 


KSRRB M1200-47. Providing steel liner 10 mm thick 
for curbs and 6 mm thick for seining of wells 
including fabricating and setting out as per detailed 
drawing complete as per specifications including cost 
of all materials, labour, HOM, form works, 
scaffolding & centering complete as_ per 
specifications. MORTH Specification No.1200 & 1900 


Length Breadth , Rate in Rs. 
| Length | Breadth | Depth | a. sity RS Pant Ta rs. | 


SR 18-19 


(P.No.217, |.No.26.125 of PW, P&IWTD S.R. 2018 - 


Pile (0.006*7.850*(3.142*1.2)) =0.148 
AP1 & AP2 - 6 piles 

standard Span Piers - 30m 6 piles 
bligatory pier (40mt) - 8 piles 
tandard Span Piers -25m - 4 piles 
esting of pile ¥ 


N 
Wie 
Seal Ps 
NI1O 
wle 


WIN 
NISIN 
COlRin 
1} 00} 00 


n = 


if 
w 
e 
» ' 
ra 
w 
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y 74,076.12 2,34,17,683.82 


Basic Rate 
Area Weightage 487. 


Total 74,076.12| | 


6.06 |KSRRB M1100-11.2. -do- RCC with OPC design mix Cum 
M35 @ 390kgs, with 20mm and down size graded 

granite metal coarse aggregates @0.68cum and fine 

aggregtes @ 0.45cum, with superplastisiser @3lts 

confirming to 19103-1999 Reaffirmed-2008. Case-ll: 

Using Batching Plant, Transit Mixer and Concrete 

Pump. including costs of all materials, labour, HOM, 

form works, scaffolding & centering. MORTH 

Specification No.1100, 1500 & 1700 Pile Cap 
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co }oo 
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- 
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concrete Basic Cost 5,231.00 2 


Cement content 390.00 kg 
Cement Rate / Quintal 490.63 (SI.No 123, Code no 0084) 
cost of cement/kg Rs 


TC + 
|___[Pilefoundation CTC Leet 7 
eae a a 
2.00 5.10 | __5.10 
28.00 8.70 | 5.10 2,236.25 
| __ [Obligatory pier (40mt) ; 2.00 8.70 8.70 
[standard span Piegs (25m) [6.00 [ 510] 5.10] 150 | 23409] |] 
al te ey 5,807.39 | 1,6472,423.77 
ie ae ieee eS zee 
aS [od | 
ae 


:~ 
wo 
rare 


1,913.46 
Cost Excluding Cement 3,317.54 


Cement Rate as per(Ref: office order NO.SEBC/AE- 264.06 
3/SR-2019-20/6917/04/01/2020 


Rate of cement/kg 
Cement content 390.00 kg 


Cost of Cement 2,059.67 


Basic new cost of concrete 5,377.21 


fa) 
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3 
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Basic Rate 5,377.21 
Area Weightage 430.18 
Total 5,807.39 
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KSRRB M2200-5.19. Providing and laying Design mix 

M35 with OPC @ 390kgs, with 20mm and down size 

graded granite metal coarse aggregates @0.68cum 
and fine aggregates @ 0.45cum, with superplastisiser 


@3lts confirming to 1S9103-1999 Reaffirmed-2008 
including cost of materials, labour, HOM curing, form 
works, scaffolding and centering complete as per 
specifications. - ii) For height Sm to 10m ( Pier ) 


| _|(P.No.228, |.No.28.7.19 of PW, P&IWTD S.R. 2018 - 19) 
a 2.00 2.00 2.20 0.07 
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Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


oa . Length Breadth | Depth Rate in Rs. 
Description of Work Unit eadth | uantit i 
= = a Q y SR 18-19 Amount in Rs. 


Standard pier (30mt) ae ae) 28.00 2.00 220] 4.52 556.86 
Obligatory pier (40mt) 2.00 2.00 2.20 3.71 32.61 
| __|Standard Span Piers (25mt) pf 2.00 2.20 3.45 91.08 


aim Say [e887 
See aS peat es Se 
-—__}- _____—‘oretete BasieCest_ 6168.00 ___fod__] See, 
Bee Cement content 390.00] ke | EE [-. 
pee Cement Rate / Quintal 490.63] —_—_—| ( SI.No 123, Code no 0084) [oe a el 
po i Cos. costofeementyig) " ~ -Aai | ne | 
Peg 
Eee Cost Excluding Cement is See a 
/ 

Cement Rate as per(Ref: office order NO.SEBC/AE- 
ae sskanieeennpesaoc, 7408/2 | 
pete Rate of cement/kg 508|Marn ie =| et — 
eed eee ie en Cementeontent]. Samos] ke. Feed wee 
cae Soro 7 a IA ey 
Hoe eo ie a 
pee] Basic new cost of concrete 6,431.21 Cum 
Eee Maney baie 
| __[Area Weightage i RE RS SE Pee ee Ce ears, 
a ———————— 
rs PRES Ps Se I ee SE Ses ee ay 


6.08 |KSRRB M2200-5.19. Providing and laying Design mix 
M35 with OPC @ 390kgs, with 20mm and down size 
graded granite metal coarse aggregates @0.68cum 
and fine aggregates @ 0.45cum, with superplastisiser 
@3lts confirming to 1S9103-1999 Reaffirmed-2008 
including cost of materials, labour, HOM curing, form 
works, scaffolding and centering complete as per 
specifications. 

- ii) For height 5m to 10m ( Pier Cap ) 


(P.No.228, I.No.28.7.19 of PW, P&IWTD S.R. 2018 - 19) otro [is 
|__| Pier cap ae 
[standard Span Piers (@5mq)__———SSSSSSd SS Say ee oS a 
| 6.00] 2.80] 1. 
ae 3.18 2.80 CE ae 
API & AP2 6.00 2.80 1.20 40.32 
2.00] 3.18 area _[ 280] a7gif 
Dir wall _iaa[ 0, SoeTS NS 
aka Sa RR ee ee Coa a 
| frie cap haunch Lh ee 7a . Seen (ee RET 
Dirtwall haunch RSE 2) ST 
eae ieee tee ogee ee ee a 
| ___ J Obligatory pier (30mt) 28.00[ 6.00 | g ce ek | 
See ee ee area ST 
a a SCT ECT TT aeceicaneee 
ay 200] _3.18farea [280] aveif SCS” 
eae ——E Saree 
aE a ea PO SN Fe Say 1,148.06 | 6,945.71 
SS EES a (eS RES: ae (ee I 
peers Me fonerete BanicCost| 6285.00) fel as ees 
Rete =| Cement content 390.00 ns eee all) 
Ses Cement Rate /Quintal] 490.63] = ( SILNo 123, Code no 0084) 
fee Bee ic i etn eemenyag| ASN Re oo) 
Ee a ee S| Se: SOS 
Rae Cost Excluding Cement 4,371.54 aaa a (Sea 
— ee 
cS Cement Rate as per(Ref: office order NO.SEBC/AE- "ir. =| 
3/SR-2019-20/6917/04/01/2020 ae | 
aes Rate of cement/kg : ie ace 
}—_} _____Cement content]___390.00f ig] [ ie 
ae ost of Cement] 2,059.67[ 
Eee Basic new cost of concrete 6,431.21 Cum NEW 
eae aa ie 
|__| Basic Rate 6,431.21 
|__| Area Weightage 514.50 [ | “7 
| __ [Total 6,945.71 _ | 
noe Cae | 


Nagesh consultants BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


See L i 7 
st no Description of Work Eresee Peet quantity | ee Amount in Rs. 


6.09 |KSRRB M2200-5.18. Providing and laying Design mix 
M35 with OPC @ 390kgs, with 20mm and down size 
graded granite metal coarse aggregates @0.68cum 
and fine aggregates @ 0.45cum, with superplastisiser 
@3lts confirming to 1S9103-1999 Reaffirmed-2008 
including cost of materials, labour, HOM curing, form 
works, scaffolding and centering complete as per 
specifications. 

- i) U pto 5m height 


(P.No.228, |.No.28.7.18 of PW, P&IWTD S.R. 2018 - 19) ee eae 
|__| Pedestal et eae 
a oso] o90] 030] 0.97] 
Standard pier (30mt) 0.90[ 0.90] 0.30] 27.22 _| 
|_0.90| 0.30 | 1.94 
Standard Span Piers (25mt) 24.00 "90 | 090] 0.30 | 5.83 HT 
——— 
Yo  fSay. 3 6,164.87 2,21,688.65 
| (ene Sees Ce ee ee 
a a ee ee co il 
so ee Ce 
Cement Rate / Quintal 290.63 H site 123 code no cosa) —_| SI.No 123, Code no 0084) __| 
cost of cement/kg 4.91 H Site 125, Code no med) —_| = 
a 1,913.46 ro leew zs | 
Cost Excluding Cement 3,648.54 =a ae 
ae eae 
Cement Rate as per(Ref: office order NO.SEBC/AE- ima he 2 eee 
3/SR-2019-20/6917/04/01/2020 : i 
Rate ofcement/kel 5.28] || 
Cement content ene 
Cost of Cement] _2,059.67 ae aa 
7a Get i= il 
Basic new cost of concrete 5,708.21] Cum ae eee 
Pee wie, 
|___ [Basic Rate 5,708.21 ES ae ees 
Area Weightage 456.66 eee Ee ee 
Total 6,164.87 SE 
pray eee + 


6.10 |KSRRB M2300-14. Providing .M.T. _ steel MT 
reinforcement for R.C.C._ work __ including 
straightening, cutting, bending, hooking, placing in 
position, lapping and/or welding wherever required 
tying with binding wire and anchoring to the 
adjoining meinbers wherever necessary complete as 
per design (laps, hooks and wastage shall not be 
measured and paid) including cost of materials, 
labour, HOM complete as per specifications. MORTH 
Specification No. 1600 & 2200 do- TMT Bars Fe 500 


(P.No.229, |.No.28.8.2 of PW, P&IWTD S.R 2018-19) 
Considering 110kg/Rm for Pile 4,218.00 — a 463.98 538 + 


Considering 120kg/Cum for Pile Cap 2,836.46 = 120.00 
| ___ [Considering 220kg/cum for Piers 681.17[ Cum | _220.00 
|___ [Considering 240kg/cum for Pier Cap | 4g.06[ cum] 240.00] ke/cum | 


Considering 140kg/cum for Pedestal 35.96 -—ae a 5.03 


| ss :1,234.78 
[ {ss say| 1,240.00! 66,274.20 —— 
| _|Issued rate dated 02.07.2020 61,365.00 — 
Area Weightage 4,909.20 ere | ze | = 
Total 66,274.20 ae 
reat oe i = 


6.11 |KSRRB M2200-12. Supplying, fitting and fixing in 
position true to line and level sliding plate bearing 
with PTFE surface sliding on stainless steel complete 
including all accessories as per drawing and Technical 
Specifications and BS: 5400, section 9.1 & 9.2 (for 
PTFE) and clause 2000.4 of MORTH Specifications 
including cost of materials, labour, HOM complete as 
per specifications. 

MORTH Specification No.2000 & 2200 L iL 


Nagesh consultants BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


Detailed Estimate 


No. 


Description of Work Unit 


( 


P.No.230, |.No.28.16 of PW,P&IWTD S.R 2018-19) 


Rate in Rs. 
SR 18-19 


Quantity Amount in Rs. 


a) Guided/ free PTFE bearings SOOMT vertical 


a) 


8.00] 6,06,420.00 


48,51,360.00 


=o 


Meus 


THT 


4,60,879.20|  6,45,23,088.00 


Capacity 
Gaeaaas 
a 
806420004 _ 
an Ete) 
ae b) Guided/ free PTFE bearings 380MT vertical Nos. po | 
Capacit 
|__| Basic Rate (1123 x 380) | 4,26,740.00] | 
Lies fines Welehtage. “nS BOD | 
|___ [Total | 4,60,879.20] | 
OES a caer a eR, ae 
eae 


6.12 |KSRRB M2300-12. Providing and Placing Reinforced / 
Prestressed cement concrete in super-structure as 
per drawing and Technical Specification complete as 
per specifications. PSC with OPC design mix M50 @ 
450kgs, with 20mm and down size graded granite 
metal coarse aggregates @0.66cum and _ fine 
aggregates @ 0.44 cum, with superplastisiser @4lts 
confirming to  189103-1999 _ Reaffirmed-2008 
including cost of materials, labour, HOM, curing, 
form works, scaffolding and centering complete as 
per specifications. MORTH Specification No. 
1500,1600 & 1700 

Cast insitu Box - Girder , Segmental Construction 


an 


(a 


|_| (P.No.237, 1.No.29.27.2 of PW,P&IWTDS.R 2018-19) | ss] TS See 
fs. SoU Mi SepmentarGider on 
Sk Eee ee ee ee MS 3.05] 9.57{ areal 204.38 
aes Tapper Section -— 28 2.50| 10.24 area 51.20 
fessional EndSection| __~id 2.00 1.80| 19.05] area 68.58 
[ADE LR ae RR: TO I ee SES, 324.16 | Per Span 
Ee ee ee Cs Sa See: 
Se ae See ea ae es 
en area To ae = are 
pene | End Section -—| 2.00 area} 68.58 Bae Seas 
es i aaa 276.30 
SE GSC ea a, Mee EMS eir as ie eee 
| __|40mt Cast in situ Box Girder ares ee Pere) 
ef ee ee es eRe 
eh Sea ae ae eee ee: aes 
Re Ee REE SR a area | 5250 Pree So 
Sel Rar eee ee Se 1.28 area 53.75 
SS ee ea sae 
Bee a re COP ee ae ne] 
eres 30M Segmental Girder - 2800} a2s.te volume per span 3,076.48 
| __|25m Segmental Girder | 8.00] 276.30 | volume per span 2,210.40 pS 
|___|40mt Cast in situ Box Girder Rese 1.00] 440.25|volumeperspan [44025] | Sd 
Pia eae ee ore Pee de Ne ete cet 
—- SH + | 11,727.13[ 8,448.26 | _9,90,73,784.66 | 
Sate ae ese oe Ss EM GaGa Gamers 
cb og ea ae IE 
-— Cement content 
Cement Rate /Quintal] 490.63] ~—————_—* (SILNo 123, Code no 0084) 
ae cost of cement/kg Rs 
ae | 2,060.65 
-— Cost Excluding Cement| __ 5,604.35 a 
zal fs 
Bae Cement Rate as per(Ref: office order NO.SEBC/AE- | i a ie iH 
3/SR-2019-20/6917/04/01/2020 
Eee Rate of cement/kg : Ki 
Pei =  Cenienteontent)—. s2en0] kg i 
es See 
ee RES ee ee ae 
| — Basic new cost of concrete Cum NEW - ere 
= 
— Basic Rate t— [ =| 
Area Weightage 625.80 IE AK al 


Nagesh consultants 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


Description of Work | unit | 


8,448.26 


KSRRB M2300-1.1. Providing and Placing Reinforced 
/ Prestressed cement concrete in super-structure as 
per drawing and Technical Specification complete as 
per specifications. A. RCC - with OPC design mix M20 
@ 320kgs, with 20mm and down size graded granite 
metal coarse aggregates @0.69cum and fine 
aggregates @ 0.46cum, with superplastisiser @3lts 
confirming to IS9103-1999 Reaffirmed-2008. 
including cost of materials, labour, HOM, curing, 
form works, scaffolding and centering complete as 
per specifications. MORTH Specification No. 
1500,1600 & 1700, 1800, 2300 & IS 456 

for Central Median 


448. 
Cum 


(P.No.232, I.No.29.1 of PW, P&IWTD S.R. 2018 - 19) 


concrete Basic Cost 6,473.00 


320.00] kg 


E 
fo) 
rr) 
ee 
O° 
© 
° 
fo) 
rc) 


Detailed Estimate 


Say ie 


Tae | + 
Breadth | Depth Quantity Rate in Rs. 
m m m SR 18-19 
1.00] 0.30] 324.00 ie 


324.00 7,120.41 23,07,011.22 


old 


Cement Rate / Quintal 490.63 
cost of cement/kg 4.91 Rs 


Rate of cement/kg 5.28 


Cement content 320.00 kg 


Cement Rate as per(Ref: office order NO.SEBC/AE- 264.06 
3/SR-2019-20/6917/04/01/2020 c 


1689.98 


KSRRB M2300-9.2. Providing and Placing Reinforced 
/ Prestressed cement concrete in super-structure as 
per drawing and Technical Specification complete as 
per specifications. PSC with OPC design mix M40 @ 
420kgs, with 20mm and down size graded granite 
metal coarse aggregates @0.67cum and fine 
aggregates @ 0.44cum, with superplastisiser @3lts 
confirming to 1S9103-1999 Reaffirmed-2008, 
including cost of materials, labour, HOM, curing, 
form works, scaffolding and centering complete as 
per specifications. MORTH Specification No. 
1500,1600 & 1700 FOR CRASH BARRIER 


(P.No.236, |.No.29.20.1 of PW, P&IWTD S.R. 2018 - 19) 


Basic new cost of concrete 6,592.97 Cu 
6592.97] 
Area Weightage 8% 527.44] ss 
7,120.41 — 


2.00} 1,080.00 


0.325 


area 


702.00 


Say 


702.00 7,807.82 54,81,086.13 


7,072.00| old 
( 


SI.No 123, Code no 0084) 
—— 


| 


Cement Rate as per(Ref: office order NO.SEBC/AE- 
3/SR-2019-20/6917/04/01/2020 


Rate of cement/kg 


Cement content 420.00 kg 


TTT 


a 


2,218.10 


Basic new cost of concrete’ 7,229.46 Cum 


Basic Rate 7,229.46 


MAN 


ir 
il 


i 


Nagesh consultants 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


Detailed Estimate 


he = Length | Breadth | Depth : Rate inRs. | 
Description of Work Unit No. uantit i 
st. o. or = = Quantity 5R 18-19 Amount in Rs. 
| __ [Area Weightage 578.36 
foe [total 7,807.82 
6.15 |KSRRB M2300-14. Providing  1.M.T. steel MT | 
reinforcement for R.C.C.. work _ including 


straightening, cutting, bending, hooking, placing in 
position, lapping and/or welding wherever required 
tying with binding wire and anchoring to the 
adjoining members wherever necessary complete as 
per design (laps, hooks and wastage shall not be 
measured and paid) including cost of materials, 
labour, HOM complete as per specifications. MORTH 
Specification No. 1600 & 2200 do- TMT Bars Fe 500 


[~|[P:No.239, No. 29.29.2 of PW, PaIWTD SRIOIBI| + 
| __|Considering 210kg/cum for Segmental Girder [si 2,286.88] cum] 210.00 


Ec str S| Considering 250kg/cum for Cast in situ 
| __|Considering 150kg/cum for Crash Barrier 
| __ |Considering 60kg/cum for Median 


Eee a 
ae Lee Rae Foe Ss eee SR Bee 
Dae es es eT 
Pek a a ea CO Sake eres ieee Bae 
RS NS ae ee key ees een Rie 
| [Area Weightage 5,034.88 BSS Se eee rae 
Total SEES ES ere ee a a 


Rmt 


6.16 |KSRRB M2300-15. High tensile steel wires / strands 
including all accessories for stressing, stressing 
operations and grouting complete as per drawing 
and Technical Specifications complete as per 
specifications MORTH Specification No. 1800 


| 702.00] cum| 150.00] Ke/cum 
co cum f 90.00} Yaleum | asa 


ais 


2,370.24 


al 


250.00 | Kg/cum 


110.06 


Cum 
Cum 
Cum 105.30 
Cum 


67,970.88 


17,70,98,127.84 


(P.No. 239, I.No.29.30 of PW,P&IWTD S.R 2018-19) 


60kg per Cum for Box Girder (4Omt Span) 


55kg per Cum for Segmental Girder (30m span) 


Area Weightage 13,620.80 


6.17. |KSRRB M2600-9. Providing and laying of a strip seal 
expansion joint catering to maximum horizontal 
movement upto 70 mm, complete as per approved 
drawings and standard specifications to be installed 
by the manufacturer/ supplier or their authorised 
representative ensuring compliance to the 


Basic Rate 1,70,260.00 


as 


ion 
ee 


11,727.13 60.00 703.63 
55.00 24.21 
Bee eee 727.84 | 1,83,880.80| 13,38,36,086.49 


oa 
ae 


manufacturer’s instructions for installation including 
cost of materials, labour, HOM complete as per 
specifications. MORTH Specification No. 2607 


(P.No. 245, |.No.31.9 of PW,PRIWTDS.R 2018-19) | | 38.00 4 
De Ea re Oe es nee RRs aes 
Boy Se, DS ee ae Rey eaY 
| Total a ——— 
SS RS a we Nig SO Mie TES 


Nagesh consultants 


a 


Le. 
ee 


15,054.12 


97,24,961.52 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


SI. No. Description of Work 


Unit 


No. 


Anti carbonate painting High performance Anti 
carbonation protective coating Providing and 
applying primer and two coats of. 100% acrylic 
breathable, water based, anti-carbonation coating. 
Coating to be applied at the rate 300 g/m2. 
Minimum DFT of coating to be 225 micron. The 
coating shall have atleast a 4 year track record of use 
as an anti-carbonation coating and shall have the 
test reports evaluated from Ministry of New and 
renewable Resources supported laboratory 
demonstrating Solar Reflectance Index (ASTM E 1980 
11, EN 673:2011, EN 410:2011) > 104. 1. Carbon 
dioxide diffusion equivalent air layer thickness (DIN 
EN 1062-6) > 100 m 2. Carbon dioxide diffusion 
resistance co-efficient (DIN EN 1062-6) > 7.50 X 105 
3. Elongation of cured film shall be as per ASTM D 
2370/98 > 400% 4. Chloride lon Diffusion(ASTM C 
1202) = Zero Penetration 5. Adhesion (ASTM D 4541) 
>2N/mm2 


Sqm 


(PWD SR 18-19, Pg, 320. Item No.38.71) 
Crash Barrier 


|__| for Substructure (Pier cap) 


for Substructure (Pier) 


Basic Rate 
Area Weightage 


For Suprestructure 


Detailed Estimate 


Length Breadth | Depth Quantity 


m m 


m 


Rate in Rs. ie 
SR 18-19 


Amount in Rs. 


_ 


18.72 
26.40 


Total 


6.19 |KSRRB M2700-5. Drainage Spouts using 100mm class 
‘B’ GI pipe as per drawing and Technical specification 
including clamps and nuts etc., including cost of 
materials, labour, HOM complete as_ per 


specifications. MORTH Specification No. 2705 


(P.No.247, I.No.32.5 of PW,P&IWTD S.R 2018-19) 
At 3m interval on both sides 


Basic Rate 


ed 
co) 
3 


| 1,080.00] | 


2.30 


4,968.00 


area 


20,217.60 


976.80 | 


1,628.00 


a a 
die 
+ 


27,790.40 


Mn 


Say 


27,790.50 


aD 
ioe 
ro) 
Ke 
ra 
° 
ul 
Nu 
L 


360.00 


Area Weightage q 
Total 


Providing and fixing to wall, ceiling and floor 
unplasticised PVC 6.00 kgs/sqcm working pressure 
with pipe fittings, wall clips etc., and making good 


1,676.16 


the wall, ceiling and floor for sanitary pipelines 
including cost of all materials, labour charges, HOM 
and testing complete as per specifications. do - 200 


mm dia 
(P.No.90, |.No.12.116.4 of PW,P&IWTD S.R 2018-19) 


PVC Pipe for rain water disposal ( Horizontal) 
PVC Pipe for rain water disposal ( Vertical downtake) 


Basic Rate 
Area Weightage 


1,552.00 
124.16 


2.00 


2.00 117.00 


| 


oes LA 


1,676.16 | 


12,06,835.20 


LF 


eee 


1,354.00 


Total 


108.32 
1,462.32 


[— 
es 


— 
—- 


LL 


z 


——_ 


= 2,160.00 
= 234.00 


2,394.00 


1,462.32 


35,00,794.08 


KSRB_ 2.3 Filling available excavated earth 
(excluding rock) in sides of foundations upto plinth 
in layers not exceeding 20 cms. in depth, compacting 


Cum. 


each deposited layer by ramming after watering with 
lead upto 50 m. and lift upto 1.5 m. including cost of 
all labour complete as per _ specifications. 
Specification No. KBS 2.9 

(Pg.No. 7, |.No. 2.10 of PW, P & IWTD S.R 2018-19) 
For foundation 


7 


i of 


Nagesh consultants 


BBMP 


Construction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction 


SI. No. 


Ee Total 
Bsr | 


Nagesh consultants 


Detailed Estimate 


Description of Work 


Unit 


Breadth 


Rate in Rs. 
SR 18-19 


Quantity 


— 
Amount in Re. | 


Same as Qty of Item No.6.01-6.02-6.06 


1,031.94 


1,032.00 


217.08 | 


Basic Rate 


| __ [Area Weightage 


2,24,026.56 
36 


a 


seth 


6.22 |Providing and laying 3mm thick asphalt seal pad 
made of actatic polypropylene polymer (app) 
modified bituminous pad reinforced with non woven 
polyester mat of high bear strength as a carrier 
(confirming to ASTM - D6222 (S) Specification) on 
concrete bridge deck slab including cost of materials, 
labour, HOM complete as per specifications. 


i 


Se 


(P.No.248 |.No.32.13 of PW,P&IWTD SR of 2018-19) 


16,200.00 


1,080.00 
| 


16,200.00 438.48 


71,03,376.00 


BBMP 


constf tian of Flyover along ORA at Use Junction of Kanakapra oad Sarakkidunctiols 
‘onstfuc R ‘ Su i ad § Juncti 


“AT stim, 
, ae No. |eneth_] 2 "Quantity | Rateins 
Description of Work ae eae ae ———————|__SR 18-19 Amount ink 
Le NERS ie ~ ies 

eae eer sia ead 406.00 incense pt en 

|Basic Rate mccustamutbinonetitntcteits tine NCCI esmenaaae ela antaaaia 
free Weights 

nae: 

y_ [Total ns 

KSRAD 500-7, Providing and applying tack coat using} Sqm 


$0/100 grade bitumen(VG10) on the prepared black 
topped surfaces at 2.5 ke per 10 sqm, heating 
bitumen in boiler fitted with spray set (excluding 
cleaning of road surface) Including cost of all 
materials, labour, HOM complete as per 
specifications. Clause 503 of MORTH V revision 


P.NO.1581.No.21.7 of PW,PRIWTD 5R of 2018-19 


~ 
4) 
Oo 

jus 

a 

me 

o 

a bs 

8 


j 

i 
Ht 
a 


8 
8 


Hill 
Ir 
Ir 
lH 
lM 
Hl 


12.00 
0.96 
i tl REA Re naa, 
oe eee eee 
Stone Matrix Asphalt (SMA) as per section 515 of 
MORTH Sth Revision: Providing and laying Stone 
Matrix Asphalt (SMA) using crushed aggregates of 
specified grading (as per section 515 of MORTH Sth 
Revision): premixed with modified bituminous 
binder containing Pellctized Cellous fibre at 0.3% 
(on loose fibre basis) on the weight of total mix in 
the batch and filler(Hydrated lime dust @ 2% of 
weight ofaggregates, transporting the hot mix to 
work site, Laying with a paver finisher to the 
required grade, level and alignment, rolling with 
smooth wheeled, Vibratory and tandem rollers to 
achieve the desired compaction complete in all 
respects do- using 40/60 TPH capacity H.M.P. with 
mechanical paver SMA - 40mm to 50mm, 
compacted thickness with 5.8% VG-30 bitumen as 
per MORTH 5 revision clause 515, 


Loca tl 
| _say| 810.00 [9,379.80 __75,97,638.00 
_— 


Issue rate dated 02.07.2020 8,685.00 
Area Weightage Cd 694.80 


KSRRB M100-4.2, Haulage of materials by tipper 
including cost of loading, unloading and stacking 
complete as per specifications. MoRT&H Chapter 1 


~ 
oO 
© 
9 


wo 
Ke 
3S 
ao 
ra) 


a 
c 
3 


i Roa 
Coed P.No.136, 17.1/17.4 of PW, PRIWTD SR 2018-19 


Qnty same as item no 6.01-6.20 


For 14Km Rs. 2.0 X 1.28 X 14 = 35.84. 


Pe Area Weightage F 
= 
eo 38.7 


| 


— 
is 
wo 
w 
2 
py 
4 
= 
— 
Kd 
wy 
2 
Ww 
& 


& 

Ni 
Leg 
S 
an 
N 
eo 


ee 


il 


i} 


ae 
| ____|total —_} 69,92,14,624.8! 


Mle 


7 
ee BaMP 
ayara Pains 


Pe 
i—~ 
PS 


Assistant Ex : 
Project (Grats Se) ok 
Bruhath Gyr os SO san 

Banyawie - 560 Gof 


wt Eh S 


Bruhath Bengaluru ay\ 


WET —EXBCUTIVE 
seco pas Project erg 


414 PaukKe 


Detailed Estimate 


17,2. Providing and laying Plain / 
ment Concrete design mix M25 with 
ae 85, with 20mm and down size graded 
granite metal coarse aggregates @0.70cum and 
0.47cum, with Superplasticizer 


“Ss 


2 


| __|(P.No. 223, iNo27-31 of PW,PRIWTD S.R 2018-15 


ARE 


5,532.26 ~1,82,564.68 


TE 


Pee concrete Basic Cost 4,995.00 | 


nea Cement Rate / Quintall 490.63 


___ Cost of cement/kg 
| | cost Eectuging Comentt 3.326.861 
See See a eS Ee 


iad Cement Rate as per(Ref: office order NO.SEBC/AE. 

3/SR-2019-20/6917/04/01/2020 — ee ee 
phate of cement/ke| 5.28 | Seer eer 
pf cement content) 340.00] kg aes aes ae 
Ecol, eaetacamend a Fue 61 BE ee ery 
ERE Cao aE A Reareri ae 
| | Basic new cost of concrete 5,122.47 | cum |New 
at aa 
es Basic Rate 
| __|Area Weightage 8% Ss *|S«809.80| 
| __ Total 
mare 


Providing and laying in position M35 grade pre cast Sqm 
concrete facia panel with architectural finish with 
a thickness as per approved drawing, but not less 
than minimum 140mm __ thick — excluding 
architectural finishes and including TMT 
reinforcement bars as per approved drawing for 
reinforced earth wall using OPC which includes 
providing initial leveling pad as necessary 
{minimum 150mm thick and having suitable width) 
using M15 grade plain cement concrete, an 
aesthetic architectural finish, necessary connection 
arrangements for soil reinforcement (as shown in 
the drawing), necessary coping beam, neoprene 
sponge joint material between reinforced soil wall 
facia and crash barriers, the backfill material and 
the drainage material shall be separated using 
permeable non-woven geotextile, necessary 
anchor rods at the toe of wall for laying first pre 
cast panel including all materials, labour, lead and 
lift, plants, machinery, complete as per the 
direction of the Engineer-in-charge and copying 
with Technical specifications clause 3100 of 
MORTH specifications 
| ____|(P.No. 263, 1.No.36.3 of PW,PRIWTOS.R2018-19) | | : 


[epee Towards Kadrenahalli 216.62 
aS at Towards Puttenahalli 69.74 


w 
> 
So 
& 


SI.No 123, Code no 0084 


Nagesh consultants BBMP 


Construction of Flyow 
er alon . 
@ ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


ES oo [une [ne | ese Jaueniy |e 
it Quantity 18-19 
= Te eT 
fed ees se a een 1 
es See ae eee pcr cae aan eee 
i ee aml 
[——|aee Weipa at 4 
SS | eee eS come Mee es ad 
Se RENE ce AERA Seal OA 


7.05 |Assembling, Joining and laying of soil reinforcing 

elements connecting with precast facia Panels, 
connecting arrangements, necessary anti corrosive 
coating, all materials, labour, lead and lift, plants a 
plants, machinery, complete as Per the direction of 
the Engineer-in-charge and complying with 
Technical specifications clause 3100 of MORTH 
specifications 


(P.No. 263, I.No.36.1 of PW,PRIWTD S.R 2018-19) 
Towards Kadrenahalli 


(4.4 * 216.62= 955 / 1.0 (1°12 panel size) = 955 No 
of panel 

Towards Puttenahalli 
(3.2 * 69.74 = 224/ 1.0 
No of panel : 
(5.75 * 17.0 = 98/ 1.0 (1.0°1.0 panel size) = 98No 
of panel 


(5.8 17.0= 98/ 1.0 (1.0°1.0 panel size) = 98 No of 

panel 

236.00 
Area Weightage 8% 


7.06 |KSRRB M300-53. Construction of embankment 
with approved material Gravel/Murrum with all 
lifts and leads, transporting to site, spreading, 
grading to required slope and compacting to meet 
requirement Table 300-2 complete as per 
specifications, including cost of gravel / murrum, 
watering charges & compaction by vibratory roller 
to 95% of modified proctors density. MORTH 
Specification No. 305 


2°2°224 


224 
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7.07 |Construction of granular sub-base Grading-V as Cum 
Sub-base and drainage fayer by providing coarse 

graded crushed stone aggregates of 

granite/trap/basalt material, mixing by mix in 
place method by rotavator at OMC,spreading in 
uniform layers with motor grader on prepared 
surface and compacting with vibratory power 
roller to achieve the 98 % proctor density, 
complete as per specifications. Clause 401 of 
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Prepared black tocpeg surtaces at 2.5 kg per [0 
3qm, heating bitumen in hover feted with soray sat 
l(exctuding cleaning cf road surface) inctuding cost 
of all mameriats, labour, HOU complete a¢ ger 
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MORTH 5th Revision: Prowdirg and laying Stone 
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specfed gracing (as cer section 515 cf MORTH 
5th Revision): premaed wth rodifed bitortineus 
binder containing Peletzed Cellcus ftre at G2% 
{on loose fibre basis) on the weight cf total miscin: 
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weight ofeggregates, trensperting the het mic to 
work site, Laymg with 2 pever firisher to the! 
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= wheeled, Vibratory and tendem rollers to 
achieve the desired comoection complete in all 
respects do- using 40/60 TPH cepecty H.M_P. with 
mechanical paver SMA - 40mm to Som, 
compacted thickness wrth 5.2% VG-20 biturmen 2s 
per MORTH 5 revision dause 515. 
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7.14 [KSRRB  M2300-14. Providing _T.M.T. steell MAT a 


reinforcement for R.C.C. work including 
NO 
|__| (P.No.239, |.No.29.29.2 of PW, PRIWTD S.R 2018-19) aes 


Rate in Rs, SR 
eon [a 


agercgates @0.67cum and fine a 
0.44cum, with Superplastisiser @3lts confirming to 
1$9103-1999 Reaffirmed-2008 including cost of 
materials, labour, HOM, curing, form works, 
scaffolding and centering complete as ; 
specifications. 
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position, lapping and/or welding wherever 
required tying with binding wire and anchoring to 
the adjoining members wherever necessary 
complete as per design (laps, hooks and wastage 
shall not be measured and paid) including cost of 
materials, labour, HOM complete as per 
specifications. MORTH Specification No. 1600 & 


straightening, cutting, bending, hooking, placing in 
Considering 150kg/cum for crash barrier cum friction slab 


62,936.00 


| __|Area Weightage 8% 5,034.88 
ea ED 67,970.88 


below approach slab complete as per drawing and 
Technical specification complete as per 
specifications MORTH Specification No. 2700 


KSRRB M2700-7. Reinforced cement concrete M30 
approach slab including reinforcement @ 70 
kg/cum and formwork complete as per drawing 
and Technical specification including cost of 
materials, labour, HOM complete as per 
specifications. MORTH Specification No.1S00, 
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7.17 |Providing and fixing Pre cast solid cement concrete 


kerb stones made out of C.C 1:2:4 with top and 
bottom width 114 and 165 mm respectively, 
400mm high and 450mm in length finished with 
CM1:3 platering and finishing cutting, including 
form work, curing , including cost of all materials, 
labours, hire charges of machinery, loading , 
unloading lead and lift , transportation etc., 
complete 
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Bangalore - 560 002 
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Naina of Work 1 Construction of Hyover slong ON at she junction of Kanakenure Nosed and sarakkd Junction, Bangalore 


Detaled Cost tatiinate 
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tee enc tenon irene | mle | ae 
H.00. [Diversion Road sauaseeaetmanianeannmmeniaanemmmacmamiinnad aniiaed tiene 


KSICNI 500-2, Cloaning the exiting black nan 
lopped surface with brooms, soft brushes 

and finally dusting with old gunny bags and / 

OF Compressed alr to receive bituminous 

Ueatinent Including cost of all materials, 

labour, HOM complete as per specifications, 

Clause 501 of MONTH Y revision 
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enna nara ean iy 
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8.02 |KSRAB 500-7, Providing and applying tack 
coat using 80/100 grade bltumen(VG10) on 
the prepared black topped surfaces at 2.5 kg 
per 10 sqm, heating bitumen In boiler fitted 
with spray set (excluding cleaning of road 
surfoce) including cost of all materials, 
labour, HOM complete 
as per specifications, Clause 503 of MORTH ¥ 
|___along OAR [ 2.00f 1,62637|s.50f =] 17,8900aF | 
Y [During Peakconstruction =| Sd 2.004" 2,20000)  s.saf | 2420000f ff 
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8.03 |KSARB MS00-19. Providing and laying 
bituminous concrete using crushed 
aggregates of specified grading, premixed 
with bituminous binder and filler, 
transporting the hot mix to work site, laying 
with paver finisher to the required grade, 
level and alignment, rolling with smooth 
wheeled, vibratory and tandem rollers to 
achieve the desired compaction in all 
respects complete as per specifications, 
Clause 507 of MORTH V revision & IRC « SP - 
i 


do - using40/60 TPH capacity H.M.P. with 
Mechanical Paver Gr-Hl (30 mm to 40 mm) 


with 5.4% CAMB 55 
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ll 


wn 
i 
: 
~ 
= 
wl 
8|s 


Ouring Peak construction 


a | -—}-- 
issue Rate dated 02.07.2020 [ 7aa90Ole be Sd 
aC aes ae 


~ 
N 
ov) 
fo) 
ak 
°o 
ols 
w 
in 
3K) 
° 
co) 
=> 
2° 
an 
oo 


1683.60} 7915.32 


1,33,26,232.75 


g 


Nagesh consultants 


LAARBN Bitte 


BaMP 


Reet whee Fave wa 
Patties yd peers vb POR pe DREN 88 Berens therein Vas ddr 


iy 


: Atadea Hyg 
feristetion a Wist : : 


at at 


See inn Be 
ites 


BDA Tekh hemi ay tovtwlivgion ody pigys dad 
Le Torre 


whey tetipsna pe oe! 
PEW Warnes welts, 


Phe tn fergie Ite en yk 
wk Phebe boron, Reg dee 
FREON Pho ip Ship hem ivenaay oe 
PEINTOA [Pyotr aay yeh hag whe 
Miey PR 4y wh bt ony eegte pe 
AMAL OP OA Hwa PME BND jaaey ¢ 
YEH OW PRI coosptete ap Pee he EAR bey 
VET ha pepe Pata Batata 


Ye ie trap trite 


onsen rare densnannnetmetenne: 
stones coacettetinitanne pect 


(Pe Tbe i Ws Pa 4h hw Pk 


AYIA pole 14} 


POO tet ena ibe Aden Veen 


i 

st Aaaa7 a 

WIOS Seite F 
| Pao there 

td 

i Aten We ip tage . i 

i Viste! sti ~ | 

am Seer ty rig taden wing Pe tiig aoet Hsing roy : 


OA be bets Miserd plates (Trane peat 


1} MA mrreitnn tan tag Lopeysty anal 
Wavelet of reties refler tive Over te ad 


Gantry sipnbuerds evpite fot of tole eermes 
fh thy 


Vreticmt Sinope 


comer itera 


PHM BT pled wheeting Conta ming ty 


Type Wo starter et ime pp 204) feet ower 


Arm thie Aluomniaiuny Compovite Panel 


welding the peat of Typedt fetes 
retentive Sheeting and denn Thick ACP sheet 
WHEN suitable tir bh 


theey 


section type as per vtnatoral he vign 


SX Det specifi otions Vertical and Lateral 
Cheatance of the Gantry shall be op per jac &? 


2032 and as per Clause 80022 and ROOD 
and installed 


OS pet Claune BOO? 7, 


ee ear ar 
{PNO UND TNE 244 pf PW, PRIWTO SA 201K 


pn nn J MS She Fem thick for Baer actin ae 


FID 01S > COU?» 7B + 205 Baby 
‘ay 20. 4AM 


JPOSKRE HAO 46 Postioning of @ pon 


jingerian with yeliow west a 


3B ye tow 6 ap 
ad 6 ted Lng WOR b GOD gun bet ely 


fastened to » ale dons in hergets fos feubng 


The Chatta comipiete OF Ot boat dic gtionsy 


_ he No ABN 1 Wo 94 ay od ry Phi note a 
Conbidenng & Wor we Oty 1 a peru of 

t ' 
af MReninnt L308 80%) 


Wanie Rate 


rye 
ss eA atu 
ee SY 


Aiea Weiphtape 
Total 


lagesh tonsaltants 


Detailed Estimate 
Construction of Fycever along OFR at the Junction of Kanavapura Road Sarabin Junction 


SE Na. 


9 : tin Rs. 
ee lo 


8.07 |Froviding and fixing Project Olsplay Board of 

S18 VRBO vertical x 160 mics Honzontal 
Mada of cold tolled col 16 Gauge (1.6mm 
thickness) sheeting itrengihened by welding 
ta MS angle of size 3ox35k5mm iron 
framework on all sides, extra cross vertical 
angle fixed using nuts and bolts, base of the 
hoard shall be cleaned, applying red oxide 


painted in traffic yellow, project information 
written in English / Kannada / Hindi, painting 
letters and numeral in black, fixed on a mild 
steel angle Iron post 75 mm «75 mmx 6mm, 
2Nos, firmly fixed to the ground by means of 
Properly designed foundation with M15 
grade cement concrete 45 x 45 x 60 cm, 
60cm below ground level and the board 2.8m 
from ground level as per approved drawing 
Including cost of all . Materials, labour, 
unloading, curing backfilling, transporting 
etc., complete, 


P, Na, BB, Item no 8.47 of NHSR 2016-19 
A NY ON 


xeb gineer 
Assistant Exece oe ae 
Project (Central 3), Sub-Divic 


BES OO OARS TSR 
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TOTAL 1,97,26,146.25 
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uction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


BRUHAT BANGALORE MAHANAGARA PALIKE 


Name of Work : Construction of Flyover along ORR at the junction of Kanakapura Road and Sarakki Junction, Ban alore 


Flyover Electrical Estimate 


SI. Description of Work |_Unit_[ Quantity | 
No: Sei aaa 
St ee I Sees 


9,01 


Supply of LED Streetlight luminaire with pressure die cast 
aluminium housing body for optimal thermal dissipation. Lamp 
compartment comprising of anti glare clear diffuser 

with Injection moulded polycarbonate material, delivering 
superior light output. Rated life Burning Hrs 50000 hr @ Lumen 
Maintenance of 70%, maximum light intensity should be 
between 60 degrees to 70 degrees. CCT > 5500K, IP 66 optical 
and electrical compartment & impact resistance of complete 
luminaire > IKO8. Power Factor >0.9 with mains, Surge 
Protection- Min SKV along with Over voltage/ Overload, short 
circuit/ miss-wiring protection. Compatible for pole mouting 
with outer dia of 40mm to 50mm. Universal Voltage driver to 
operate wide voltage range from 100V to 270V 50/60Hz 
application. Compliance to IS 10322/IEC 60598, LM 79 & LM 80 
Adherence with RoHS. UL approved MCPCB. Top access street 
light with single screw to ensure ease of maintenance at the 
sight site location with minimized minimal tools. LED Light 
fixture with ........ W System Power consumption. LED 
Efficiency>1301m/w, nominal CRI >75. Luminaire manufacturer 
should have in-house facility accredited by NABL/CPRI & any 
Government certified agency & Design & Development facility 
certified by ISO 9001:2008 . Housing with supplier word mark 
/name shall be Engraved / Embossing on the die cast housing/ 
Body part. Warranty of 2 Years against any m=nufacturing 
defect working under standard electrical conditions as 


a) 150 Watts for Main Carriage Way (P.No.67, 1.No.12.8.6 of SR os Ol 7 12300,00 11,20,940 
__}2019-20 
pew 


N 
a) 150 Watts for Service Road N 12300.00 | 11,20,940.00° 
12300 (| 
Area Weightage a ae 
eS a Fo 7 ae 


Supplying and fixing telescopic M.S.bracket fabricated by using! 
0.5m length 4” dia telescopic M.S.pipe with 2” dia 1.5m long 
M.S.bracket all are welded with suitable angle using 6mm thick 
M.S.sheet, grip bolt & nuts as required suitable for 9 to 12 mtrs 
M.S.tubular pole or octogonal pole with necessary two coats of 
approved painting, with all other accessories etc complete 


mn 
lis 


Nos 1200.00 1,09,360.00 


| ___ [Area Weightage 


| P| 
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ee 


¢) Double bracket 2X 1.5 Mtr.length (P.No.79, |No.14.4.3 of) Nos 91 
SR 2019-20 ce 
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1,78,804.00 


Basic Rate 
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1 consultants : BBMP 


Construction of Flyover Detailed Estimate 


along ORR at the Junction of Kanakapura Road Sarakk! Junction 


res Description of Work [unit_[ Quantity | Rate _| 
Sa eee RM SE a 


abricating, supplying and erecting swaged tubular pole of 
height ...Mtr having three sections, and providing two coats of 
red oxide paint and finished with two coats of enameled paint 
of approved quality and colour and M.S. base plate of suitable 
size welded at the bottam of the pole(as per 1S) and 40mm dia 
GI/ flexible PVC pipe of 1 mtr length fitted to the heavy gauge 
polycarbonate control box Including Sway connector of size 


1OMt (SMt Hb,165.1mm dia 4, 85mm thick x3M Hm, 139.7mm 


dia 4.50mm thick x 2M Ht,114.3mm dia 3.65mm thick) as per IS 
410 SP 47 


Supply , installation,testing & commissioning of outdoor type 
feeder piller board with TVM meter as per power distribution 
schematic diagram Sieased The rates shall include all 


Wiring for lighting/power circuit using one of FRLS PVC 
insulated 1100V grade, multistrand Copper conductor single 
core wire in open or concealed system of wiring as per IS- 
694:1990 & confirming to GTP of GROUP -B, 4 sqmm 


|_| {(P.No.6, |.No.2.3.4 of SR 2019-20 


hen Basic Rate ene 
kt dane Weightage 
ee 


Supplying and fixing of class A (medium duty) Gi pipe of wall 
thickness not less than 3.25mm on pole/wall/drain crossing 
with necessary clamping arrangements for UG cable of na 
KV.50mm 
Res 
me 


P.No.42, |.Na.6.9.2 of SR 2019-20 
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ruction of Flyover along ORR at the Junction of Kanakapura Road Sarakki Junction Detailed Estimate 


"Description of Work 
ELECTRIFICATION - BOX TUNNEL 


delivering 
@ Lumen 
hould be 


270V S0/60Hz application. Compliance to IS 10322/'EC 60598, 
LM 79 & LM 80 Adherence with RoHS. UL approved MCPCB. 
Top access street light with single screw to ensure ease of 
maintenance at the sight site location with minimized minimal 
tools. LED Light fixture with ...... W System Power 
consumption. LED Efficiency>130Im/w, nominal CRI >75. 
Luminaire manufacturer should have in-house facility 
accredited by NABL/CPRI & any Government certified agency & 
Design & Development facility certified by ISO 9001:2008 . 
Housing with supplier word mark /name shall 

be Engraved / Embossing on the die cast housing/ Body part. 
Warranty of 2 Years against any manufacturing defect working 


|__| (P.No.22, 1.No.4.20 of SR 2019-20 


fens Basic Rate 
| [Area Weightage 
as 


Fixing halogen/metal halide / SVL / IL / LED floodlight fitting 
over Fi / wall ceiling including clamps, bolts, nuts and wiring 
using suitable capacity wires. Existing pole 


Basic Rate 


| __|Area Weightage : 
eel 


Supplying & fixing of Porcelain fuse channel with cut out on 
existing wooden/panel using necessary nuts, bolts and 
washers. 63Amps 


|_| (P.No.25, |.No.5.7.3 of SR 2019-20) 


Basic Rate 


Area Weightage 


Supplying and fixing of class A (medium duty) GI pipe of wall 
thickness not less than 3.25mm on pole/wall/drain crossing 
with necessary clamping arrangements for UG cable of 1.1 KV. 


mtr 2732 380.00 10,38,160.00 
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| ___|(P.No.42, 1.No.6.9.2 of SR 2019-20) 
Fated Basic Rate 
i. fArea Weightage 
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9.16 [6sqmm to 16 sgmm 


3.5 core 50 sgqmm 
(P.No.41, I.No.6.4.7 of SR 2019-20} 


3.5 core 25 sqmm 


5 |4core 16sqmm 


{P.No.40, I.No.6.4.4 of SR 2019-20) Coe 


Area Weightage 


Laying of L.T. Underground cables $ 

Labour charges for laying of 1.1 KV class UG cable in existing 
trench GI pipe / stoneware pipe / on wall / on pole as 
required.in existing trench/duct. 


Basic Rate 


Description of Work 


wood board / flush Mounting using required clamps, bolts, nuts 
etc., with provision for fixing suitable type capacity MCB's 
Single phase / 3 phase / single door with powder coated 
painting. Made out of 14 swG ms enclosure.| - Single Door 


Yd Suf\ 


Supplying and fixing angle iron frame work fabricated out of 
M.S. angle iron.. and M.S. flat ... with bolts, washers etc., and 
painted with 2 coats of red oxide and then two coats of 
paint. 40x40x6mm 


|__| {P.No.30, |.No.5.41.10f SR 2019-20) 


|__| Basic Rate 
ae 


Area Weightage 
Eas pipe e i 
Supplying of LT. Cables 


Supplying of 1.2 KV LT UG cable having aluminum conductor 
PVC insulated, extruded inner sheathed, galvanized, steel strip 
(except 2CX10Sq.mm_ wire armoured) confirming to IS- 
3975:1990 (No. of Strip indicated in GTP) & extruded PVC outer 


sheathed armoured cable with specified 1S-1554 Part-1:1988 & 
confirming to GTP of GROUP-A, 


(P.No.40, I.No.6.4.5 of SR 2019-20) 
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Detailed Estimate 
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9.17 Supplying and fixing of heavy duty cable glands suitable for UG] Nos 
cable of 1.1 KV class (metal only) 50mm dia 
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Supplying and fixing of heavy duty cable glands suitable for UG 
cable of 1.1 KV class (metal on} 25mm dia 
(P.No.42, |.No.6.11.2 of SR 2019-20) 


Se Basic Rate 
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9.19 |Supplying and fixing of heavy duty cable glands suitable for UG 
cable of 1.1 KV class (metal only 19/20mm 
|_| IP.No.42, 1.No.6.11. of SR 2019-20 
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Supplying and fixing L.T. cast Iron pot heads suitable for 1.1 KV 
class UG cable filled with necessary bitumen/insulating 
compound complete with terminals, clamps, bolts, nuts and 
washers etc. 35Sqmm 
| __a) _|(P.No.42, |.No.6.10.4 of SR 2019-20) 
See Basic Rate 


Area Weightage 


w 
ts) 
w 
Ww 

: 
~ 
oO 
la 
° 
> 
S 
3 


iE Nee MRCS CSC 


350 - 


i : 
) 


Supplying and fixing L.T. cast Iron pot heads suitable for 1.1 KV 
class UG cable filled with necessary bitumen/insulating 
compound complete with terminals, ciamps, bolts, nuts and 
washers et-_ 25Sqmm 

{P.No.42, I.No.6.10.3 of SR 2019-20) 
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Digging of trench of 0.6m deep x 0.50 mtr wide refilling the 
trench to the required ground level and consolidating ete.,| 
complete.(As per Civil SR KSRB I-2, P-7) In soil (ordinary) 


38,000.00 
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Constructi 
ction of Flyover along ORR at the Junction of Kanakapura Road Sarakkl Junction 


11,999,00 
on 


Description of Work 


Supplying, fixing, wiring, earth electrode for grounding 
conduits, |.C. cutouts and other equipment’s on the meter 
board using 40mm dia 2.30mm thick GI pipe 2.5 mtr tong 
buried in a pit ... The pit should be filled with equal proportion 
of salt and charcoal 150mm all-round the pipe to complete 
depth. The connection from the pipe to the conduit etc., is to 
be established through GI wire of size as per ISI specification 
7.3.3, of IS 732 using 12mm dia bolts, nuts, washers and check 
nuts etc., the pipe shall have 16 through holes of 122 mm dia 


P.No.40, I.No.6.1 of SR 
Basic Rate 
Area Weightage 


2019-20) 


Supplying and running of Gl/Copper strips for grounding 
connections, using necessary fixing materials as required. Gl 
strip 25x6mm 

P.No.40, |.No.6.3.2 of SR 2019-20 
Basic Rate 


Area Weightage ss 
Total 


Supplying and running Gl/Copper conductor for grounding and 
(along with other wires in conduit system of wiring) using 
necessary suitable size clamps, nails, guttas/spacers etc. Gl 
Wire 8 SWG 
(P.No.44, I.No.6.18.3 of SR 2019-20) 
Basic Rate 

Area Weightage 
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150mm dia for culverts including pointing ends, and fixing 
collars with cement mortar 1:2 including cost of all materials, 
labour, curing complete as per specifications. Specifications. 
No. KSRB 1000, 2300 
(Pg No. 255, 1.No.34.7.1 of PW,P&IWTD SR 2018-19) 
Basic Rate 

Area Weightage 
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Video Surveillance Systems consisting of outdoor fixed 
cameras, video encoders, video management software, 
recording servers, etc for outdoor surveillance of the 
construction site locally as well as from a remote location 


Detailed f stiniate 
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BRUHAT BANGALORE MAHANAGARA PALIKE 


f Kanakapura Road and Sarakki Junction, Bangalore 
VER HEAD GANTRY OF SPAN 12.3M 


ie) 
OVER HEAD GANTRY OF SPAN 12.3M 
KSRRB M2100-1.1. Fart 
Soils for foundation ° 
technical specifi 


Name of Work; Construction of Flyover along ORR at the Junction o 
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P.No. 220, |,No. 27.4 of PW PP & iWTD SR 2018-19 
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RRB M2100-10. Providing and laying Plain cement Cum 
Concrete of mix 1:3:6 with OPC @ 220kgs, with crushed 
40mm and down size graded granite metal coarse 
aggregates @0.89cum and fine aggregates @ 0.46cum, # 
in foundation mechanically mixed, Placed in foundation 
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| say[ 51.50] $4.00[ 2,781.00 


and compacted by vibration including Curing for 14 days 
including cost of all materials, labour, HOM curing, form 
works, scaffolding and centerin 
specifications. 

MORTH Specification No. 2100 


—B complete as per 


Cost Excluding Cement{ 4,035.61 es Pee 
Cement Rate as per(Ref: office order NO.SEBC/AE-3/SR- 264.06 eat 
2019-20/6917/04/01/202¢| ‘ 
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“KSRRB = M2100-14. Providing and laying Plain 
/Reinforcement Cement Concrete M20 with OPC @ 320 
kgs, with 40mm and down size graded granite metal] 
coarse aggregates @0.64cum and fine aggregates 

@ 0.43cum, with superplasticizer @3lts confirming to 
1$9103-1999 Reaffirmed-2008 in Open Foundation 
including cost of all materials, labour, HOM curing, form 
works, scaffolding and centering complete as 

per specifications complete as per Drawing and 
Technical Specifications. “MORTH Specification No. 
1500,1700 & 2100 


P.NO.222, 1.NO.27.25 of PW, PRIWTD SR 2018-19 i a 


Column footing 


1,33;828.62 
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concrete Basic Cost] 5,285.00. 
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KSRRB M2200-5,9. Providing and laying Design mix M20 EC : 


Cum 


with OPC @ 320kgs, with 20mm and down size graded 
Branite metal coarse aBeregates @0.69cum and fine 
aggregates @ 0.46cum, with Superplastisiser @3its 
confirming to 1$9103-1999 Reaffirmed-2008 Including 
cost of materials, labour, HOM curing, form works, 


scaffolding and centering complete as per specifications. 
~1) Upto 5 m height. 


P.NO.227, 1.No.28.7.9 of PW P& IWTD SR 2018-19) _ 
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Cost Excluding Cement} 3,602.98 | 
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KSRRB M2200-6. Providing T.M.T. steel reinforcement 
for R.C.C. work including straightening, cutting, bending, 
hooking, placing in position, lapping and/or welding 
wherever required, tying with binding wire and 
anchoring to the adjoining members herever necessary 
complete as per disign (laps, hooks and astage shail not 
be measured and paid) cost of aterials, labour, HOM 
complete as per specification.MORTH Specification 
No.1600 & 2200 (Issue rate dated: 02.07.2020 


Main bar 24 nos 12mm dia (y direction 


[|_| Main bar 31 nos 12mm dia ( X- direction 31.00 
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Support): Manuf 
reflective Over- 
cube corner mi 


ad Signs (Truss and Vertical MT wee i eee 
acturing, Supply and installation of retro! 
Head Gantry signboards made out of 
ro prismatic grade sheeting confirming 
to Type XI standards of IRC:67:2012 fixed over Amm 
thick Aluminium Composite Panel sheet, excluding the 
cost of Typext retro-refiective sheeting and Amm Thick 
ACP sheet with sultoble back support frame over 9 
designed support system of aluminum alloy or 
Ralvanised steel trestles and trusses of sectlon type os 
Per structural design requirements and approved plans 
Complete as per specifications. Vortkal and Lateral 
Clearance of the Gantry shall be as per IRC 6? 2012 and 
aS per Clause 800.2.2 and 800,2.3 and installed 

aS per clause 800.2.7, 
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specification & fixed over 4mm thick Aluminium 
Composite Panel sheet having minimum 0.30 mm thick 
aluminum skin on both sides excluding the cost of back 
support frame, vertical support and horizontal support 
and foundation. as directed by the engineer incharge of 
the work. 
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‘\KSRB 15.181: Applying red lead ready Mix priming coat} Sqm 
Over new steel or other metal surface including 
Preparing the surface after throughly cleaning oil, 
Brease, dirt and othe foreign Matter, and scoured with 
wire brushes, fine steel wool, sand papers including cost 
of materials, labour, complete as per specifications. 
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two coats (Excluding priming coat) over new steel or 
other metal surface brushing to give an even shade after 
Cleaning oil, grease, dirt and other foreign matter, 
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10.10 |KSRB 2.4: Refilling availabie excavated earth around pipe 


lines, cables in layers not exceeding 20cms in depth, 
compacting earth deposited layer by ramming after 
watering with lead upto 50m and lift upto 1.5m including 
rast of all labour complete as per specfiications. 
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GEOTECHNICAL INVESTIGATION REPORT 


ISO No, QMP 8.2.4 R/A 
Report No. GECPL/030620-067/R 


GEOTECHNICAL INVESTIGATION REPORT FOR THE 
PROPOSED CONSTRUCTION OF FLY OVER ALONG ORR AT THE 
JUNCTION OF KANAKAPURA ROAD AND SARAKKI JUNCTION, 
BENGALURU 


CLIENT 
M/s. Bruhat Bengaluru Mahanagara Palike, 


Bengaluru 
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Bengaluru — 560 050 


GEO-ENGINEERING COMPANY PVT. LTD. 
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INTRODUCTION 

M/s. Bruhat Bengaluru Mahanagara Palike. Bengaluru had entrusted us to carry 
Geotechnical investigation for the proposed Construction of flyover along ORR at the 
Junction of Kanakapura Road and Sarakki Junction, Bengaluru. The primary objective of 
this investigation is to establish the geotechnical condition at the site and to evaluate the 
allowable bearing pressure and other engineering design parameters through the various 
field and laboratory tests. This report consists of the details about the field and laboratory 


tests performed and the recommendations made based on the test results. 


SCOPE 

Field work comprising of drilling of Six boreholes conducting SPT tests, collection of 
samples started on 03.06.2020 and was completed on 25.06.2020. The primary objective 
of this investigation was to obtain information about the sub-surface conditions at the site 
and obtain net allowable bearing pressure for design of foundations. Fig A: shows the 
location of boreholes for the proposed construction site (Refer Annexure I).Borchole details 


are summarized below: 


Ground Water 
BH No. 
| Table, (m) 
BH-1 23.0 | Nil 
| iiinrienaniiainiciaieseee Ne en peurponenanttcnen cnt CC eC 4 
BH-2 22.0 Nil 
' 
BH-3 10.5 Nil 
BH-4 10.5 | Nil 
a BH-5 F ~ : fon 2 | 
BH-6 ; 16.5 Nil 


FIELD INVESTIGATION- RELEVANT DESCRIPTION 

Boring and Drilling 

The field investigation comprised of advancing 150mm boreholes using rotary drilling rig 
with bentonite mud circulation. Standard penetration test (SPT) was conducted at every 


1.50m intervals as per IS: 2131. The number of blows for 30cm penetration of split spoon 


f= GEO ENGINEERING COMPANY PYT. LTO, BANGALORE 
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sampler was recorded as N-values. The boreholes were terminated atier drilling to their 


respective depth. The various sub-surface strata are presented in the respective bore charts. 


3.2 Standard Penetration Test (SPT) in boreholes 

Standard Penetration Test (SPT) to determine penetration resistance was conducted in the 
boreholes using the procedure described in IS: 2131. In this method, driving bit is replaced 
by split spoon sampler ($0.8 mm OD and 35 mm ID) and the sampler is driven by dropping 

63.5 kg hammer on the top of the driving collar with a free fall of 75 cm. The length of the 
sampler is 60 cm, The sampler is first driven through 15 cm as “Seating Drive”. It is further 
driven through 30 cm. The number of blows required to drive the sampler for 30 cm beyond 
seating drive is termed as “Penetration Resistance, N”. Representative samples were 
collected using split spoon sampler. Where full 30cm penetration beyond seating drive was 
not possible, number of blows and corresponding penctration is mentioned in bore logs. 


Refer Annexure II for Bore logs. 


3.3 Sampling in boreholes 

3.3.1. Sampling is soil/completely weathered rock 
In view of sandy Silt/completely weathered rock, representative samples were mainly 
collected from split spoon sampler used for conducting SPT at close intervals of 1.5m up to 


end of respective strata. 


3.3.2 Sampling in rock formations 
In boreholes where rock cores could be recovered, same was logged, placed sequentially in 
good quality wooden core boxes. Individual core piece lengths were measured and core 
recovery and Rock quality designation computed as under. 
Rock core recovery {CR % = (Length of Core / Length of run) x 100} 
Rock quality designation (RQD) = (Total length of core pieces of >100mm / length 


of run) x 100}. Same is reflected in respective bore logs. 


3.4 Ground water table 
At time of investigations, subsequent to completion of borehole and after allowing water 


level to stabilize for minimum 24 hours, water table/Seepage water was not encountered at 
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any depth below natural ground level during the time of investigation, however, a point to 


be noted is that, water levels are invariably subjected to seasonal fluctuations. 


4.0 LABORATORY TESTS ON SAMPLES 


Assessment of Geotechnical Properties - Samples from Boreholes 
The following Tests were carried out 

e Grain size analysis 

e Natural Moisture content 

e Atterberg’s Limits 

e UCS test on Rock Sample 


Test results are as shown in Annexure I] 


5.0 SUB-SOIL PROFILE ANALYSIS 


5.1. Nature of Soil Stratification 


Based on detailed analysis, the soil conditions described is summarized for the entire project 
site as under 


Laver 1: Soil Overburden 


The sub-soil stratification essentially comprises of sandy Silt/ silty sand/filled up formations 


with layer thickness of 6.0 —22.0m. 


Laver Il: Completely weathered rock (Soft Disintegrated rock 


Occurs below layer I and comprises of “very dense’ complete to highly weathered rock (SPT 
*N’ values consistently N >100 and Nil core recovery). In ‘in-situ’ conditions, stratum is 
considered ‘very dense/stiff /incompressible with very good bearing characteristics. In this 


laver sample recovery was limited and sufficient for visual classification only. 
y 


Laver I11- Rock formations 
This layer occurs below the Layer I]. Based on the core recovery and rock Quality 
Designation rock may classified as Soft Rock/Moderately Weathered Rock/Hard rock 


formations given below. 
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Thickness of layer in sequence (m) 


BH No. 


| Explored | 


Layer — Il 


Layer III- 


Depth, m Layer-T ae eee eee 
SoiVCWR(N<100) CWR(N>100) Rock Remarks | 
i Formations | 
5009160 | 6010165 | 16510230 | SRR 
| 22.0 0.0 0 6.0 | 6.0 to 16.5 16.5 to 22.0 | SR/HR 
[BAS | 105 | pow75 | 75t080 | sowios | SRHR | 
coer Te cee re a ies ae ae = re ee es 
|” BH-S F.- 25.0 0.0 to 22.5 | 2 22.5 to 25.0 Eo ae 


3. ms parece ext Utrera nae Bae cee ree i SS ee ee 
SR- Soft Rock, HR- Hard Rock CWR- Completely Weathered Rock, 


6.0 RECOMMENDATIONS FOR DESIGN OF FOUNDATIONS 


6.2.1 Inferences drawn from borehole investigations 
Heavy load transfer is anticipated from the Bridge structure envisaged. Hence deep 
foundations such as Bored Cast-in-situ Piles may be recommended. Pile diameter has been 
considered as 1.0m, 1.1m and 1.2m. Piles should be socketed 3 times the Pile diameter in 
dense weathered rock /refusal strata (N>100) layer (or) 1.0 times the Pile diameter in 
Soft Rock (CR>30%) whichever is met earlier. 

6.2.2. Recommendations for Deep Foundations 


Borehole 
Location 


Diameter, 
mm 


Lateral Uplift 
Capacity | Capacity 
of pile, of pile, 
tones tones 


Axial 
Capacity, 
tones 


Depth of 
occurrence of 
CWR(N>100) 
/Rocky Strata | i m 
from NGL, m | 


Total 
Depth 
of Pile 
| below 
; om | NGL, m 


Min. 
Min, 
pen Length of | 


of : 
fixity, | socketing, | 


J 


«) 
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8.0. 


—“y 


7.0 8.5 


9.0 


5 


13.5 


8 
9.0 


17.5 


400 


j bo 
nN 


However actual load carrying capacity of pile may be arrived by conducting Initial Pile load Test _ 


NGL-Natural Ground Level 


NOTE 


a. 


The total depth of the pile is the sum of either (Minimum depth of fixity + Minimum 
Socketing length) or (Depth of occurrence of hard strata + Minimum socketing length), 
whichever is maximum. 
Concreted pile lengths are estimated based on Borehole data. Actual Length of piles may 
vary. During actual execution, pile termination shall be decided based on chiseling / PPR 
deduced by SPT ‘N’ value or any approved criteria. Broad description of PPR criteria 
related to SPT N is given below 
Pile Termination reconfirmation-For reconfirming the strata at pile termination level 
(socket strata) Chiseling criteria or Pile Penetration Ratio recommended in IRC-78 may be 
used 
Pile Penetration ratio (PPR) reflects the energy in ton-m required to advance pile bore of 
1m’ cross sectional area by lem or 10mm. SPT Tests are used to assess this and minimum N 
Value /blow count of 100 may be used as a guideline 

From SPT Test for N=100 Undicative calculation) 


Energy E Spent for N blows =63.5kgx 75cm x N Blows 


For N=100, Energy E = 63.5 x 75x100x 10° t-m 
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CONCLUDING REMARKS 


This Geotechnical report is valid for site conditions that prevailed at time of subsurface 


explorations. Geo-technical design recommendations are based on the data derived from 

borehole investigations. There is a possibility that strata variations could occur. If any 

variations indicate significant deviations from the findings of this report, same shall be 

brought to the notice of Geo-technical consultant for appropriate design review. 
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Consruction af Fly Over 


Sarakki Signal IPS 


Description of Sub-soil stratum 


Filled Up 


Yellowish browa CWR 


Yellowish gray CWR 


Brownish yellow Soft Rack 


Blackish to whitish yellow soft 
Rock 


Blackish gray Hard Rock 


SPT=Standard Penetration test 


Depth gn) 


HR Hard Rock DS«Gisnurbed Sampie 


BANGALORE 


[size of Borehole 


nate 


CWR: completely weathered rock 


Sores bores 
iGroand Water Table 
ai epot Eom BOREHOLE - 01 rs 
iCammenced 
Completed 
SPT TEST, number of blows +, e | 
recorded i x x 
2 2 x S Remarks 
ae Tee ae 
BY 0 15 23 
H 
| econ 
SSB/8ent R > £00 Refusal 
R | >400 
| 
R 
R | 100 
R 
R 
R » 400 
R > TOD 
———— re | 
——= a 
cR 
CR 
Refusal means SPT N>SO B= No of blows SR: Soft Rock : 


ReRebound 


SOR: Soft Disintegrated Rock 


Bore hole was terminated at 23.0m depth below existing ground level 


(e 
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: Deseription of Sub-soil stratum 


BOREIFOLE - 02 


iGround Water Fable 
H + lesson gan 


Commenced lets. 
Completed Levee bien tet 


eat ete ncRee wet cement 


Filled Up 


Yellowish sandy Salt 


Browarsh yellow sandy Silt 


Yellowish brown CWR 


Gravish vellow CWR 


Browaish vellow Soft Rock 


Brownish to whitish yellow 
Soft Rock 


Grayesh white Hard Rock 


=Standard Penetation test 


HR:Hard Rock 


Bore hole was terminated at 22.0m depth below existing ground level 


SDR: Soft Disintegrated Rock 


a | SPP PEST, number of blows e i 
3 ' = recorded i Z e4 
aA 2 ps Eigen sx as | Remark 
= E sanre 2? = emarks 
2 a 2 Sem i 3 tiem = Zz 
- 
us | i | 
| | | 
j 
33 SPE 22 35 Refusai Strata 
BS 
45 spr i en a 6 | 
ps | i 
68 SPI Rint +4108 
DS 
7S WS | 7160 
Ai ws > WO . 
} 
| | 
19S ws | 4100 
: 
120 WS R “400 | 
i } i 
[38 WS | RK 100 
isa Ws | R 108 H 
{63 WS R >100 
i 
18.4 CR {9 ts 
{9.5 OR 33 16 
218 CR 
22.0 CR 
Refusal means B= No af blows SR. Soft Rock 
DS= Disturbed Samy CWR. completely weathered rack 
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Client iy BBAIF 


AVE 
i 


BOREHOLE - 03 


ompleted 


SPY TEST, number of blews 
receriied 


Remarks 


WM 1Sem | 3tSem 


Sanrpie 


= 
Description uf Sab-soil stratum 4 
z& 


N Yaloc ™ Nyon 
RQD. * 


Filled Up Soil 


} 3 8 3 
Grayish black silty Sand 
8 ib 18 
ae oe : H 
Yellowish brown sandy Sut 
z 2 i 30 $5 Refusal Strata 
- ae SSB 7 *EDE 
Whilish gray CWR Seaee a : 
8.9 
Yellowish white Soft Rack 
30 i 
\ H 
| Grayish to white Hard Rock 
105 
SP T= Standard Penetration test Refusal means SPT N>S0 B= No of blows R=Rebound SR: Safi Rock 
HR Hard Rock DS=Disturbed Sample CWR: completely weathered rock SDR: Soft Disintegrated Rock 
Bore hole was terminated at {0.5m depth below evisting «+ ound level 
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stein of Fly Over | 
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: Beseription of Sub-sail stratum 


Depth (m) 


BOREHOLE - 04 


SPY TES. nunrber of blows 


4 recorded 
a y | 
ZF § 


Filled Up Soil 


Yellowish brown sandy Silt 


Yellowish gray sandy Silt 


K 


Sive of Barcnale | 'SOniu 


iGraond Water Table 
b > 
iCommenced 113446220 H 

aati inant paler irencimscisben titi 


Completed [15-06-20 | 


H 
a 
¢ x H 
*. s i 
7 2 i 
» {kx Remark 
» sy ‘a ‘ 
3 2° emarks 
a ¥ 
2 he 
* 3 
z ~~ 


ae 


Refiexal Strata 


> 106 


Be Na of blows 


SR: Soft Rock “a4 


SOR: Sot Disinteyrated Rock 
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Lgob No 


Consimetian af Pls Ovet 


Project 


jLocation poo kis 


ie . 


| 


Description of Sub-soil stratunt 


| 


Legend 


Filled Up Seal 


Brownish sandy Sit 


Yellowish gray sandy Silt 


Yellowish to grayish brown 
sandy Silt 


Brownish to whitish gray sandy 
Silt 


Brownish gray sandy Silt 
Yellowish sandy Silt 


ie 
Yellowish brown sandy Silt 


Reddish to grayish vellow 
sandy Silt 


Brownish yellow sandy Silt 


Whitish to grayish yellow CWR 


Blackish brown Soft Rock 


ttsem | 2™tSem 


ig if 
'§ 26 
12 Les 
S$ 22 

2 H 
1S st SS 20 

H 

' 
10 5 
iz 16 
id 32 
g 8 
cs G 
25 25 
30 33 
S6B:Gern, R 


SPT “Standard Penetration test 


HR Hard Rach 


z hw i : 
#5 io j i 
%. i Z si 
¥ Z| 3 Remarks 
=; |= 2 
- § Fa i 
z v | 
Resets ice sere F 
/ 
i 
i 
H 
i 
23 34 
25 $5 
i 
i 
| 
24 37 
24 30 


Re Rebound 


Sees GE TUTE 


romans ssasneennee 


Refusal Strata 


SR. Saft Rock 


SDR: Soft Disintegrated Rack 


Bore hole was terminated at 25.0m depth beiow existing ground level 
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¢ af Borehole 


Ground Water Table 


BOREHOLE - 06 


Commenced 


tas. 
Location ic ompletedt 


= SPT TEST, number of blows | +, > 
& 2 2 recorded bs 3 } 
Description of Sub-soil stratum € x & g Z BS Remarks H 
2 = # 3 P i 
2 3 : 
i i z we 
— - i. : 1 
gs 
Filled Up Sarl 
} ene ——4 
Grayish to yellowish brown : 
nde Ri : 
sandy Sit v0 | SPT 4 6 9 15 i 
i DS 
ee . 4 5 SPT & 9 2 2 
Grayish yellow sandy Silt ee i 
Lig SPT 12 17 2 39 i 
i‘ / DS 
Whitish yellow sandy Silt 
5B ots |v ae on SPT 1G tt 12 23 i 
| DS : 
Yellowish red sandy Silt i H 
Re ee i SPT 12 15 19 34 i 
i OS 
| Greenish sandy Silt a é : e 
$2.0 iW 16 Ba 37 
és | 
Blackish green CWR H nr 
| 135 $5B/}5em R > 100 Refusal Strata 
4 
: : tae t - tae ROBAcm R > 108 
Blackish grayish white CWR | 
| 
105 R 7100 
SPT Standard Penetration test Refusal means SPT N>5O Be No of blows ReRebound SR: Soft Rock 
HR. flard Rock DS-Disturbed Sampte CWR: completely weathered rack SDR: Soft Disinteyrated Rock 


Bore hole was terminated at (6.5m depth below existing ground level 
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GRAIN SIZE ANALYSIS CURVES 


Grain Size Analysis 


ANNEXURE IV | 
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ai a - —@— Sample No 67/6 
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1S Sieve Size (mm) 
Fig. No. 1: Grain size analysis Curves around BH-1 
Grain Size Analysis 
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Fig. No. 2: Grain size analysis Curves around BH-2 
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Fig. No. 3: Grain size analysis Curves around BH-3 
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Fig. No.4: Grain size analysis Curves around BH-4 
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Fig. No. 5: Grain size analysis Curves around BH-5 
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Fig. No. 6: Grain size analysis Curves around BH-6 
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ESTIMATE REPORT 
SEAS REPORT 


Work Order 


aie PLANNING . | 4 8 S / 3 4 " 


‘70 NAMPRASAD_TR 
Task k 0 1 * 


Assig! 


Contr 


Execution Method: SELF EXECUTION 


Task Dese. Estimate 


utilities HT/LT fines DTC / Rn 


for shifting & conversion of €xisting electrical 
"S$ poles from Sarakki signal 


Junction to Pultenahally UNDERPASS as per the Request of 
EXECUTIVE ENGINEER (planing Division -3_ BBMP 


Annexure 


-2 AN Road bangalore in O&m-1 Unit .s-6 


subdivision. 


Component ID 


Description 


DepvArea. 150033-JP NAGAR OMU 7 


Task Note Type 
CERTIFICATE 


DESCRIPTION 


Subnutted by NAMPRASAD_ TR 


Notes ih 


Certified that | have inspected the Spot and prepared this estimate by using current SR for the most 
economical and safest way of execuling the work, 


This Estimate amounting to Rs 34971555 ies (threeFouy, Aine Seven One Five 

Five Five jfor shifting & Conversion of existing Eictrical Utilines ike poles,/ 
DTC's/ Lines(HT/7 s Gg Side of the 15 Cross outer Ring road trom SARAKK) SIGNAI JUNCTION TO 
PUTTENAHALLY UNDERPASS in O&m-1 unit of S-6 subdivision. Since the up coming fly over is 
coming through the outer "NG load as per trequest made by the EXECUTIVE ENGINEER (planning 
division-3) BBMP annexure building -2 AJN Road bangalore Accordingly | have visited The spot & 
prepae the Route Sketch where ever our existing electrical utilities are to be shifted everything it have 
drawn in the detail in the sketch as Shown, itis proposed to convert “se 17 kv kine | Spun pole into § way 
RMU's & whereever LRC /LBS is there in that particlar place i have proposed two nos of § WAY RMU 
with DAS Specification. & apr from that ihave Proposed 5 way conventional RMU | te Achieve LOOP IN 
LOOP OUT system of the HT network . 4 nos OF DTC's is to be shifted apart from existing place to 
create easy path to the pedastriants .& alse itis proposed to Lay 3x400 sq mm XLPE HT UG cable for 
Trunk LINE. & 3x95 sqmm XLPE HT ug Cable for loop cable , & for LT itis proposed 16 nos 12 way 
Feeder Piller BOXES to make electrical connection to the Existing Consumer by providibg 3.5¢X240 sq 
mm XLPE LT ug cable & By providing 4c x25 sqmm XLPE LT ug servicemain cable Ail the ncesary 
Materials & Labour Charges are made provision in this Estimate to Carry out The work under SELF 
EXECUTION BASIS Hence this detailed Estimate along with Sketch iS submitting to your Kind self for 
necessary sanction 


“cg 


a) 


Task Note Type 


MATERIALS: 
S.NO 


10 


12 


Store 


NDS 


NDS 


NDS 


NODS 


NBS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


Notes 


Stock Code 


287207 


300312 


613056 


287400 


302494 


302482 


302492 


800650 


801034 


802460 


768052 


820672 
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Hem Description 


Armoured L.T.UG Cable 
I TRV Ciass | 25 Sq.mm, 4 
Core 


LT Feeder Piller box 12 way 
wilh cutouts 


Caulion/Danger Board 


TIkV, S Core. XLPE HTUG 
Cable (ROUND Armoured)- 
95 Sarnm 


RTU (Remote terminal unit) 
RTU have configuration and 
Maintance software toot 
compaitable for exisring DAS 
system input voltage : 
16V OC to 832V0C Type : 
Isciated ungrounded type. 
Output voltage : 24 DC fixed 
Output current 2 5 Amps 
fixed 


5 Way RMU, 20D + VL 
(One Incomer + Three 
Breakers + One Outgoing) 
Conventional RMUs (VCB 
Type) with Copper Bus Bar, 
350MVA. 630 Amps 


5 Way RMU, 20D + 3VL 
(One Incomer + Three 
Breakers + One Outgoing) 
with DAS Specification 


River sand 


Cable covering tiles 
125%125x40 mim 


Route & joint indicating stone 
with Ms Anchor rod 


GI Pipes B-Class | GI Pipe- 
100 mm dia 


RCC hume pipes 2000mm 
long 150mm dia 


Heat Shrinkable outdoor type 


Rate 


138249 


48368 


146 


782621 


333824 


1811864 


948600 


1700 


5000 


130 


1242 


300 


4718 


Oty Est 


10 


22 


we 


120 


40 


1§ 


UOM 


KM 


NO 


NO 


KM 


NO 


NO 


NO 


CMT 
PK 
NO 
MTR 
NO 


SET 


Armount(INR) 


290322.9 


773888 


1460 


1721766.2 


1001472 


10871184 


2845800 


6800 


600000 


1300 


49686 


4500 


70725 


11 AUG 2020 
12-28 PM 


NY LIMITED 


Utility 
Providedt Y/N) 


N 
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27 NDS 622720 
28 NDS 368050 
29 NDS 279800 
30 NOS 284503 
34 NDS 285565 
32 NDS 288536 
33 NDS 289036 
34 NOS 301060 
36 NDS 607054 
36 NDS 600095 


as 
~ 


NDS 281674 


ihrted by NAMPRASAD_TR 


150033-JP NAGAR OMU 7 


ESTIMATE REPO RT 
SRE PORT 


Thk . MS Stiffner plate 12 
mm Thk.MS plate Base Plale 
16 mm Thk. J Blots $2 mm 
dia, Gusset Plates. 

clamps, 15mm reds 2 am 
length as per drawing details 
Tor Steel Rods cut of Dia 8 
mm,10mm,12mm,76 mm and 
20 mm bent as per drawing & 
tied inclusive of labour for 
Reinforced foundation {Total 


380 kgs} 

Supply of PVC Insulation 14 160 ROLL 1400 
tape 

LT Metering Box for housing 3664 4 NO 14656 


the ETV Meters without CT's 
busbar wiring ete: 


MS Fish Plate 54 25 NO 1350 
LT Spacer for TC Wiring 41 24 NO 984 
P.G. Clamps Rabbit to 316 42 NO 3792 


Insulated wire { 240Sq mm 


Heavy duty Copper terminais 244 200 NO 48800 
long barrel | 240 Sq.mm 

Copper terminals 

PVC Insulated & Un- 198 54 1006 MTR 198540 
Sheathed Aluminium Wires. 

Single core multi strand 1 4 

KV class JPVC Wire- 249 

Samm 


L T Distribution Box for 100; 24559 5 NO 122795 
250 kVA DTC with 
MCCB's(SMC) 


Grounding Materials for 275 40 BG 11006 
RMUs & Transformers | Good 

Quality Sait for grounding 

Purposes packed in 50kg 

gunny bags 


Grounding Materials for 600 40 NO 24060 
RMUs & Transformers | Good 

Quality well burnt Charcoal 

for grounding purposes 

Packed in non returnable 

gunny bags of 30kg each 


eo 


Grounding Materials for 626 60 NO 
RMUs & Transformers } 

G |.Grounding Pipe, B-Class 

40 mm dia.2.5 mtrs fong, 

2.9mm thick with bolts 

nuts, Gi Strips and washers 


37560 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


Page: 4 


BANGALORE ELECTRICITY SUPPLY COMPANY Sets 
150033-JP NAGAR OMU 14 


ESTIMATE REPORT 
STAI E REPORT 


cable termination kit for XLPE 
cable | 3X240 Sa mm 


14 NDS 288324 Heat Shrinkabie Straight 7903 12 SET 94836 Ni 
through jointing kits for XLPE 
cable with Copper lugs & Al 
ferrules | 3X240 Sq mm 


15 NDS 288305 Heat Shrinkable outdoor type “4759 40 SET 190000 N 
cabie termination kit for ALPE 
cable | 3x400 Sg mm 


16 NDS 288329 Heat Shrinkable Straight 9706 1§ SET 145590 N 
through jointing kits for XLPE 
Cable with Copper tugs & Ai 
ferrules | 3x400 Sq mm 


NDS 287405 TIKV, 3 Core, XLPE HTUG 1471376 22 KM 3237014 N 
Cable (ROUND Armoured). 
240 Sqmm 


18 NDS 287410 TIkV, 3 Core, XLPE HTUG 2245566 18 KM 40420188 N 


Cable (ROUND Armoured } 
400 Samm 


1G NDS 768058 GI Pipes B-Class | Gi Pipe- 1243 206 MTR 248600 N 
150 mm diaA C} 


20 NDS 281010 Supply of GI wire 10 Swaq 66777 5 MT 33388.5 N 


21 NDS 283008 T1kV, SKN 180 70 NO 12600 N 
Composite/Poiymeric Pin 
Insulator(24mm dia FP Rod} 


22 NDS 821900 Transparent Alkathine tube 458 30 COL 13740 N 
19mm dia, 2mm thick in coils 
_ Of 30 mirs 


23 NDS 279131 Three H Frame without 16352 12 SET 196224 N 
Transformer Seating and ‘ 
Seating angie suppart X arm 
for 11 mir Spun Pole tor 
63/1 00/250/500kVA (UG 


Cable} - MS 

24 NDS 304212 - 11k¥ GOS 200A Single 7799 20 SET 158980 N 
break 

25 NDS 200120 Pre-Stressed Tubular Spun 16850 § NO 84250 N 
Pole 11Mtrs Long 

26 NDS 280132 Prefabricated Plationn to; 45600 4 SET 182400 N 


erection of 250kVA 
Transformer on 11 mtr Spun 
Pole Structure involving 
Rectangular hollow Sections 
96x48x4.87Thk and 
66x3x4 SThk, Circular hollow 
Submitted by NAMPRASAD TR section of 1656 OD x 16 Page 3 


38 


LABOR 
S.NO 


~ 


NDS 287216 


Stock Code 


LI1KV. 14.13 


-11KV.24.1.£ 


L11KV.256 


-T1KV.27.14 


LIIKV.22 7 


-T1KV.22 4.4 


-TIKV.23.4 = 


-TIKV.23.4.1 


-T1KV.24 1.€ 


LIIKV. 13.5 
LT1KV.6.1.7 


LI1KV.6 1.6 


SANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150033-JP NAGAR OMU 7 


ESTIMATE REPORT 
SPIE REPORT 


complete 


Armoured L TUG Cable 
T.1kV Class | 240 Sq. mm. 
3.5 core 


ttem Description 


Releasing of PSC/PSCC/PCC Pole 
a8 per direction of Engineer-in- 
charge of work 

Making and Fixing of Heat 
shrinkabie type pot head for 3x95 to 
3x156 sq.mm HT UG Cable only 
Refilling the RMU foundation with 
the approved new earth with initia! 
lead of 50 mtr including waleting and 
tamping layers of 18 cm thick etc ; 
complete 

Boring & Drawing of UG cable 
including preparation at site by 
trenchiess technology by adapting 
horizontal boring af 5" bore size in 
normai soil without HDPE Pipe 

UG Cable Work:Refilling the cable 
trenches with selected available 
@arth from trench excavation 
including watering. consolidation in 
fayers ct15 cm. Thickness including 
depositing of the surplus earth with a 
jead of 200 Mtrs. 

UG Cable Work: Earth work 
excavation for cable trench of 0.5 to 
0.75 mtr. Width and Depth upto 1 
mtr. including trial pits, depositing on 
bank upto a lead of 50 mirs, 
Supplying and Displaying necessary 
Danger Boards and Lighting, Using 
Sight Rails and Sign Boards at every 
100mtrs wherever necessary as 
Girected in Ordinary Soil 

Heat shrinkable Straight through joint 
for 3x300 to 3x400 sg.mm HT UG 
Cable 

Heat shrinkable Straight through joint 
for 3x95 to 3x150 sqa.mm HT UG 
Cabie 

Making and Fixing of Heat 
shunkabie type pot head for 3x185 
te 3x240sq mm HT UG Cable only 
Fixing of GOS including wiring (11kV 
SB 200A) 

Rates for LT Reconductoring Works 
Releasing of Rabbit conductor 
Rates for LT Reconductoring Works 
Releasing of Weasel conductor 


Supditie by NAMME A re Erection of 200-250 kVA 


Transformer on Transformer 


768443 


Rate 


G 


1709 


76 


226 


1865 


1865 


2582 


1894 


Oty Est 


18 


2150 


30 


40 


15 


KM 2689550.5 


UOM AmounttINR} 


2) 
12 29 PRA’ 


UMily 
Provided Y/N} 


NO a N 
NO 25635 N 
cu 3420 N 
RMT& 15379090 N 
CMT 1500 N 
cu 9040 N 
NO 27978 N 
NO 22380 N 
NO 68366 N 
SEI 8400 N 
KMPY 4647.6 N 
KMPY 20708 N 
EA 6008 Page 


seer |} BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150033-JP NAGAR OMU 1 


ESTIMATE REPORT 


Structure, 


14 LIIKYV 4 Construction of platform with size 26401 25 SC 660025 N 
Stone, cement concrete for erection 
of 500 kVA Transiormer/Heavy 
Equipment.Constructicn of platform 
(1.5x1.5x1.2) mtr in Size stone, for 
erection of transformers/Heavy 
equipment including ali materials, 
labour. Excavation of (1 5x1.5x1) mt 
pit for foundation Providing and 
laying cement concrete 1 48 for 
foundation laid in 1¢m thick layers, 
well compacted curing etc, 
complete Providing and construction 
of sione masonary 0.9m below 
ground level and 1.2m above ground 
level neatly hammer dressed in 
cement morter 1:6 cutting complete 
Providing pointing to stone Masonary 
in cement morter 1:3 after racking 
joint & nisely lining curing etc. , 
plasiering the concrete surfaces in 
cement morter 1.4 including smacth 
fandering curing ete. , curing at every 
Stages completely. 


15 LI1KV.21.9 Releasing and Replacing 11KV Pin 31 70 NO 2170 N 
insulators 
16 Lt1KV. 14.16 Releasing & Re-Erection of 250kVA 0 4 NO (e) N 


Distribution Transformer as per 
direction of Engineer-in-charge of 
work , 

v7 LIIKV.14 22 Releasing of 4Pin Cross arm with 0 18 NO 0 N 
clamps as per direction of Engineer. 
in-charge of work 

18 LIIKV.146 14 Releasing of Spun pole DP 0 68 SET +f) N 
Slructure (Above 250kVA DTC) 
compiete including Pole as per 
direction of E ngineer-in-charge of 
work 

19 LI{KY.25 17 Lettering the RMU with enamel paint 
and also writing single line diagram 
of each panei, caution Board, 
Danger Beard etc. , including cost of 
Paint, Brush etc., 

20 -TIKV.23.2.¢ Laying of 120 te 240 sg.mm LT UG 20998 38 KM 73493 N 
cable in Existing trench/G| 
pipe/Stone Ware/RCC Hume pipe 
using Wooden/Aluminum Rollers as 
directed by the departmental staff 

21 -T1KV.23.24 Laying of 2.5 to 25 sq¢.mm LT UG 14051 24 KM 29507.1 N 
cable in Existing trench/G} 
pipe/Stone Ware/RCC Hume pipe 
using Wooden/Aluminum Rollers as 
directed by the departmental Staff 

22 VIKV 23.14 Laying of 3x95 to 150 sa.mm HT UG 39377 2.2 KM 866294 N 
cable in Existing trench/G! 
pipe/Stone Ware/RCC Hume pipe 
using Wooden/Aluminum Rollers as 

Submitted by NAMPR ASAD_TR directed by the departmental staff Page: 6 
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OTHER REQUIREMENTS. 
Requirement 


S_CONTING 
S_EMPLOYEE 
S_LOCALITY 


ELE INSPEC 
OTHERS 


ATTACHMENTS: 


PERMITS: 


Type Number 


Requestor Name 


COMPLETION COMMENTS: 


Start Date pis ia ar hime 
TASK NO MATERIAL 
Of 30029966 9 
OVERALL 30029966 § 
TOTAL 


Submutied by NAMPRASAD_TR 


150033-JP NAGAR OMU 1 


ESTIMATE REPORT 
aS REPORT 


Sub Total. se+++» 


item Description 


2576602.9 2365985691 


2365985 6914 


25756029 


Yaoahs wohpaerws Qowaohs® (2) 


os-6,'yoe Ader, 6.0.80. 
aig, Sid, vondads -— $68 078. 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


Amaount(iNR) 


Contingency Charges 867523.49 
Employee Gost 867857 45 
Locality Allowance @ & % on Labour charges 770604 75 
(applicable for areas mentioned in Dept) 
10000 
Other Misc Charges 250000 
Sub Total: 2365985 691 
Total. 34971555 491 
(Matenial+Labor+Other} 
Acquired Date 
Date 
poe eRe ee aso Completion Date geet oe were Time: 
pine ie cis 
SUMMARY 
LABOR OTHER REQT TOTAL 


34971555.491 


34971555 494 


Baie Homage’ (2) 
RS NS. oT HI~1, 8.w. snc 
AAzP—-6, MB Age, 3.0.80, 


Work Type. Reguiar Paority. 0 


Required * " 4 8 7 3 7 7 * 
Task Status PLANNING , 


Est. Start Date: 


Budget Head : 
Execution Method: 


Task Desc. 


Component ID: 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150033-JP NAGAR OMU 1 


ESTIMATE REPORT 


Work Order 


Assigned To NAMPRASAD TR 
ae Task * * 
Contractor O 71 


DEPARTMENTAL 


CREDIT ESTIMATE of shifting & conversion of 
electrical utilities from sarakki Signa! junction to puttenahally 
underpass . in u-1 ,s-6 subdivision. JP Nagar bengaiore - 
560078 ; 


Description 


DeptArea: 150033.JP NAGAR OMU 14 


Task Note Type 


Notes 


Proviied(Y/N} 


CERTIFICATE Certified that | have inspecied the spot and prepared this estimate by using current SR for the most 
economical and safest way of executing the work under SELF EXECUTION BASIS 
DESCRIPTION This CREDIT ESTIMATE hsa been prepared to Return ail the reieased Metenals after shiftinfg & 
conversion of Electrical Lines HT/LT Poles Sketon . X arms releasd OP structures materials _ released 
ACSR Conductor , released Aluminium Lead wire . all the above released materials will be returned as 
Scrap to the respective JAYANAGAR Divisional Store 
2 . 
MATERIALS: 
TNO Store Stock Code Item Description Rate Oly.Est vOM Amount(INR) Utility 
1 Ut2Z 791531 SCRAP MATERIALS | 71 ~30 KG -2430 Y 
Atumininium LEAD WIRE 
2 Ut2 791360 SCRAP MATERIALS | Iron 195 “124 KG -24180 ¥ 
items , DP STRUCTURE 
3 U12 790164 SCRAP MATERIALS | fron 27 75 KG ~2025 Y 
Items | Cross arms, clamps 
etc. 
4 U12 791101 SCRAP MATERIALS} ACSR 111 948 KG -105228 ¥ 
conductor 
§ U12 790401 SCRAP MATERIALS | fron 25 -280 KG -6256 y 
items | Scrap GOS with 
insulators 
Subrfted by nMSBRasap 779103 SCRAP MATERIALS | tron 20 -120 KG -2400 Page Yi 


Items | Released steel from 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150033-JP NAGAR OMU 1 


ESTIMATE REPOR T 
EF ORT 


RCC Poles (Skeleton Rods} 


Sub Total - -142213 
LABOR 
S NO Stock Code tem Description Raig Qty.Est UOM AncuntuNr ; 


Sub Total’ 


OTHER REQUIREMENTS: Ege 
Requirement Item Description Amounline) 


Sub Total - 


Total: -142213 
(Matenai+Labor+ Other 
AT TACHMENTS: 


PERMITS: 
Type Number Acquired Daie 


NGC (2) 
BMOHE modeiomorag BowvNodor (d) 


Be sha Wo qee-1, a. Ant 
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BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
1§0031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Priority: 0 
Work Type: Regular riority Work Order 


Required: *1488792* 
Est. Start Date: 
Task Status: PLANNING 


Assigned To: RAJESH04 
Task > * 
Contractor - O 1 


Page 1 


Budget Head 
Execution Method) SELF EXECUTION 


Task Desc.” Estimate for shifting and conversion of existing electrical 
lines/DT's/RMU's/poles from GSI ORR junction to Sarakki 
signal along ORR as per the request of Executive 
Engineer(Pianning Division -3) BBMP Annexure buliding-2 
AN Road Bengaluru in O&M-4, S5 Sub-Division, ISRO 
Layout, Bengaluru under self execution. 


Component ID Description: 
DepvAres’ 150031-ISRO LAYOUT OMU 
Task Note Type Notes 


: acidhiieeln UNITS: 


Capita! 
INSTALL 
Compatible Unit Description Qty UOM Difficulty 
600000000000135 Laying of 17K¥V 3 core 240 Sq. MM XLPE cable Using Horizontai Driliing 38 SPAN NORMA 
060000000006138 Erection of Pre - Stressed Tubular Spun Pole 14 Mtr Lag -500 Kg WL 10 NO NORMA! 
MATERIALS: 
S.NO Store Stock Cade Item Description Rate Qty Est  UOM AmountuNR} 
iy Ne 
4 NDS 288322 Heat Shrinkable Straight 6481 6 SET 38686 N 
through jointing kits for XLPE 
cable with Copper lugs & Ai 
ferrules | 3X98 Sqa.mm 
2 NDS 287400 V1kV, 3 Core, XLPE HTUG 782621 14 KM 866883.1 N 
Cable (ROUND Armoured}- 
95 Sqmm 
3 NDS 280612 GI Boits & Nuts of Size 112735 4 MT 45094 N 
16x40mm 
4 NDS 281674 Grounding Materials for 626 12 NO 75142 N 
RMUs & Transformers | 
G.I. Grounding pipe, B-Class 
40 mm dia,2.5 mitrs tong, 
2.9mm thick with bolts 
nuts,Gl Strips and washers 
cemplete 
5 NDS 279020 14kV Herizontal X arm 251 40 NO 10G4G N 
6 NDS 802460 Route & joint indicating stene 130 28 NO 3640 N 
Aw with M. s Anchor rod 
Submitted by RAJESHO4 e me 208 
, ager ae \ f 
uit { \ VG - 
son iN habe pone 
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10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


Submitted by -RAJESHO4 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


NDS 


800650 


801034 
768052 
820672 


288304 


288324 


288305 


288329 


768058 


281010 


283008 
821900 


280130 


304212 


} 


304224 § 
et, 


+ ha 


WORK ORDER REPORT 


River sand 


Cable covering tiles 
125x125x40 mm 


Gi Pipes B-Class | Gl Pipe- 
100 mm dia 


RCC hume pipes 2000mm 
fong 150mm dia 


Heat Shrinkable outdoor type 
cable termination kit for XLPE 
cable | 3X240 Sq. mm 


Heat Shnnkabie Straight 
through jointing kits for XLPE 
cabie with Copper lugs & Al 
ferrules | 3X240 Sq.mm 


Heat Shrinkable outdoor type 
cable termination kit for XLPE 
cable | 3x400 Sq.mm 


Heat Shrinkable Straight 
through jointing kits for XLPE 
cabie with Copper lugs & Al 
ferrules | 3x400 Sqmm 


11kV, 3 Core, XLPE HTUG 
Cable (ROUND Armoured}- 
400 Sqmm 


GI Pipes B-Class | Gi Pipe- 
150 mm diaA Cli 


Supply of Gi wire 10 Swg 


T1kV, SKN 
Composite/Polymeric Pin 
Insulater(24mm dia FP Rod} 


Transparent Alkathine tube 
19mm dia. 2mm thick in coils 
of 30 mtrs 


Three H Frame without 
Transformer Seating and 
Seating angle support X arm 
for 11 mtr Soun Pole for 
63/100/250/500kKVA (UG 
Cable) - Gi 


t1kV G.0.S 200A Single 
break 


¥ 41kV G.0.S 400A Double 


break 


1700 


5900 


1242 


300 


4760 


9706 


2245566 


1243 


66777 


480 


A458 


18477 


7799 


17545 


120 


16 


a 


CMT 


PK 


MTR 


NO 


SET 


SET 


KM 


MTR 


MT 


NO 


COIL 


SET 


SET 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


40800 


GO000G 


99360 


43500 


150880 


252896 


in 
tf 
S 
S& 


203826 


5389358 4 


261630 


16488 


295632 


280764 


70180 


10 AUG 2020 


07 52 PM 
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BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


23 NDS 287405 11kV, 3 Core, XLPE HTUG 1471370 3.45 KM 5076226 .5 N 
Cable (ROUND Armoured)- 
240 Sqmm 

24 NDS 200120 Pre-Stressed Tubular Soun 16850 12 NO 262200 N 


Pole 11Mtrs Long 


Sub Total. vswsers 


LABOR 
S.NO Stock Code ltem Description Rate Oty. Est UOM Amount(InNe} 

1 -TIKV.23.4.4 Heat shrinkable straight through joint 1865 & NO 11490 N 
for 3x95 to 3x150 sq.mm HT UG 
Cable 

2 VEKV. 24.1.8 Making and Fixing of Heat 1708 12 NO N 
shrinkable type pot head for 3x95 to 
3x150 sq.mm HT UG Cable only 

3 LIIKV.2.12 Fixing of H Frame 240 42 NO 2520 N 

4 -TIKV.24.1.€ Making and Fixing of Heat 1709 32 NO 54688 N 


shrinkable type pot head for 3x185 
to 3x240sq.mm HT UG Cable only 

5 VAKV. 24.1.7 Making and Fixing of Heat 1769 32 NO 54688 N 
shrinkable type pot head for 3x300 
to 3x400 sq.mm HT UG Cable only 

6 wVIKV 23.4.2 Heat shrinkable straight through joint 1865 32 NO 50680 N 
for 3x185 to 3x240 sq.mm HT UG 
Cable 

7 VIKV.23.4.5 Heat shrinkable sraight through joint 1865 24 NO 391658 N 
far 3x300 to 3x400 sq.mm HT UG 
Cabie 

8 -V41KV.22.8.1 Covering cable with Tiles for UG 2863 66 KM 1946 84 N 
cable works. 

9 -VIKV.22.8.4 Spreading and ferming with sand al! 10061 680 RMTR = 6841480 N 
round the cable to a depth of 75 mm 
and width of 500 mm for UG cable 
works(sand charges are separate} 


10 TIKV.22.8.4 Fiung of Route Joint indicating 75 28 NO 2160 N 
Slabs for UG cable works 

1 ~11KV.13.5.2 Fixing of 11KV 400A DB GOS 777 4 SET 3108 N 
including wiring 

12 LA1KV.13.5 Fixing of GOS including wiring (41kV 700 36 SET 25206 N 
SB 200A) 

13 Li1KV.1.8.2. Providing cement conccrete to 11 12177 Ly EACH 446124 N 


mtrs Spun Pole 
(1600x1000x2500mm} with CC 1:2:4 
(without coping) finciudes materia! 
and labour including necessary 
curing etc. (cost dees not include 
excavation)] 
14 LIIKV.1.8.3 providing coping for pole with CC 1930 12 EA 23160 N 
42:4 (AS per actuais}390mm all 
around the pole for an height of 
306mm fer Spun pales 
15 LU1KV.1 8.1. Providing cement conccrete te Pole 730 12 EA 8760 N 
base 1imtr spun pole 
(1000x1000x150mm) with CC 1:4. 8 
{includes material and labour 
including necessary curing etc. (cost 
does nat include excavation)] 


Toh 


Submitted’*by: RAJESHO4 


16 ATIKV.27.1.2 


V7 LVIKV.2.7 


18 LA1KV.1.5.1 


OTHER REQUIREMENTS: 


Requirement 


$_CONTING 
S_EMPLOYEE 
S_LOCALITY 


“ATTACHMENTS: 


PERMITS: 
Type 


Requestor Name: 


COMPLETION COMMENTS: 


Start Date: 


_ FAILURE CODES: 
Failure: 
Follow-up Action Required 


Submitted by: RAJESHD4 


10 AUG 2020 
07 £2 PM 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Time: 


Repair. 


Spun Pole Painting (supplying & 2959 12 POLE 35508 N 
applying two coats of enamel paints 
fo 17Mtrs spun pole) and painting 
Erection of 11mtr long Concrete 1216 10 NO 12180 N 
spun pole in a pit of 2.6 mtr depth. 
aligning refilling with soil and 
ramming 
Digging of Pit 2.5 mtr depth for 1251 10 PI 12510 N 
errection of 11mtr tong tubular spun 
pole as per approved drawing in 
Ordinary Soil 
Sub Total: ““**** 
Item Description AmountiNk} 

Contingency Charges 

Employee Cost 

Locality Allowance @ 4.% on Labour charges 

(applicable for areas mentioned in Dept) 

Sub Total: 4591857 5902 
Number Acquired Date 
Date: 


Completion Date: 


Time 


Component 


“) 


Work Type: Regular 
Est. Start Date: 


Budget Head : 


Execution Method: SELF EXECUTION 


Task Desc.: 


Component ID: 


150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Priority 0 


Work Order 


Required 


Task Status PLANNING 
Assigned To: RAJESH04 


Contractor 


PROVIDING DAS COMPATIBLE RMU'S 


Description 


DeptArea: 450031-ISRO LAYOUT OMU 


Task Note Type Notes 


COMPATIBLE UNITS: 
Capital 
INSTALL 


Compatible Unit Description 


000000000000123 Erection of 4 Way Conventional RMU, 20D + 2VL. (One Incomer + Two f 


006000000000121 
MATERIALS: 
§.NO Store Stock Code 
1 NDS 281685 
2 NDS 302481 
8 NDS 202482 
LABOR 
S.NO Stock Code 
‘\ 
Submitted by: RAJESHO4 / & 


Erection of 5 Way Conventional RMU, 20D + 3VL (One Incomer + Three 


tem Description Rate Oty Est 


Rod type of earthing using 40 
mm dia, 3 mtr iong MS rod as 
ground rod, in earth pit of 300 
mm width and 3300mm depth 
and using S0x6mm flat 
welded to ground rod es 
terminal & connected to 
equipment ground terminal 
using pve Al wire as specified 


1832 


4 Way RMU, 20D + 2VL 
(One Incomer + Two 
Breakers + One Outgoing} 
Conventional RMUs (VCB 
Type) with Copper Bus Bar, 
350MVA, 630 Amps 


1451508 2 


5 Way RMU, 20D + 3VL 
(One Incomer + Three 
Breakers + One Outgaing} 
Conventional RMUs (VCB 
Type) with Copper Bus Bar, 
350MVA, 630 Amps 


Sub Total: 4736864 


ttem Description Rate Qty Est 


YOM 


NC 


SE 


1811864 i NO 


WOM 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


*1488792* 


Task +o>* 


2 


N 


1811864 


Amountiink } 


4 LA1KV.22.7 
2 LAIKV.25.1 
3 L11KV.4 

4 L11KV.25.17 
5 LI1KV.25.16 


OTHER REQUIREMENTS: 


Requirement 


S_CONTING 
S_EMPLOYEE 
S_LOCALITY 


Submitted by: RAJESHD4 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


UG Cable Work Refilling the cabie 50 18 OMT 
trenches with selected available 

earth from trench excavation 

including watering, consolidation in 

layers of 15 cm. Thickness including 

depositing of the surplus earth with a 

lead of 200 Mis. 

Earth Excavation for R.MLU. 189 18 Cu 
Foundation,depositing of earth on 

Bank up to a lead of 50 mtr and with 

a lift up to 1.5 mtr in Ordinary Soil 


Construction of platform with size 26401 4 sc 
stone, cement concrete for erection 
of 500 kVA Transformer/Heavy 
Equipment.Canstruction of platform 
(1.5x1,.5x1.2} mtr in size stone, for 
erection of transformers/Heavy 
equipment including all materials. 
labour. Excavation of (1 5x1.5x1} mt 
pit for foundation providing and 
laying cement concrete 1:4:8 for 
foundation laid in tom thick layers. 
weil compacted curing etc, 
complete providing and construction 
of stone rnasonary 0.9m below 
ground level and 1.2m above ground 
level neatly hammer dressed in 
cement morter 1:6 cutting complete 
providing pointing to stone masonary 
in cement morter 1:3 after racking 
joint & nisely lining curing etc., 
plastering the concrete surfaces in 
cement morter 1:4 including smooth 
randering curing etc., curing at every 
stages completely. 

Lettering the RMU with enamel paint 656 14 PNL 
and also writing singie line diagram 
of each panel, caution Board, 
Danger Board etc., including cost of 
Paint, Brush etc., 


Fixing foundation frame of channeis 15602 
and angle iron weiding fixing in 

concrete aligning the 5 panels RMU 

on foundation bed, assembly of 

units, connecting Bus Bars from 

panel to panel initial filling of oil etc. 

complete 


(a 


NO 


Sub Total: 165896 


Item Description 


Contingency Charges 
Employee Cost 


Locality Allowance @ ¢.% on Labour charges 
(applicable for areas mentioned in Dept) 


4 . : 
4 rfl Sub Total: 191952 336 


960 


3402 N 
165604 N 

9184 N 
46806 N 
AmountiiNnk | 


4) 


*) 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 
Work Type: Regular Priority: © Work Order 


Required * * 
Est. Start Date: 7 9 2 
Task Status’ PLANNING 


Assigned To. RAJESHO4 


Task 
Contractor : * 0? m 


Budget Head : 
Execution Method: SELF EXECUTION 


Task Desc... PROVIDING DAS COMPATIBLE RMU'S 


Component ID: Description 
DeptArea’ 150031-ISRO LAYOUT OMU 
Task Note Type Notes 
COMPATIBLE UNITS: 
Capital 
INSTALL 
Compatible Unit Description Qty VOM Difficulty 
000000000000123 Erection of 4 Way Conventional RMU, 20D + 2Vi. (One incomer + Two I 2 SET NORMAL 
006000000600121 Erection of 5 Way Conventional RMU. 2OD + 3VL (One Incomer + Three SET NORMAL ~ 
MATERIALS: 
S.NO Store Stock Code item Description Rate Qty Est UOM AmountiINR} 


4 NDS 281685 Rod type of earthing using 40 1832 12 NO 21984 
mm dia, 3 mtr long MS rod as : 
ground rod, in earth pit of 300 
mm width and 3300mm depth 
and using SOx6mm flat 
welded to ground rod as 
terminal & connected to 
equipment ground terminal 
using pyc Al wire as specified 


2 NDS 302481 4 Way RMU. 20D + 2Vi. 1451508 2 SET 2903016 N 
{One incomer + Two 
Breakers + One Outgoing) 
Conventional RMUs (VCB 
Type) with Copper Bus Bar. 
350MVA, 630 Amps 


t 


NDS 302482 § Way RMU, 20D + 3VL 1811864 1 NO 1811864 N 
(One Incomer + Three 
Breakers + One Quigoing) 
Conventional RMUs (VCB 
Type) with Copper Bus Bar, 
350MVA, 630 Amps 


Sub Total: 4736864 


LABOR 
$.NO Stock Code item Description Rate Qty.Est UOM Amount(INR} 
rn” 
{pe ce = a 
Ad % , 
Submitted by) RAJESHO4 : LXeX +> \ *. \/ —_ 
i i , toe Sor 


40 AUG 2020 
07:52 PM 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


PERMITS: 
Type Number Acquired Date 


Requestor Name: 


Date 
COMPLETION COMMENTS: 
Start Date: Time. Compietion Date me Bes 
FAILURE CODES: 
Failure: Repair: 


Component 
. Follow-up Action Required: 


Submitted by: RAJESHO4 


Page ? 


a 


a) 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Work Type: Regular Priority: 0 Work Order 


Required: K * 
Est. Start Date: 
Task Status; PLANNING 


Assigned To: RAJESHO4 


Task 
Contractor a O 3 * 


Budget Head - 
Execution Method: SELF EXECUTION 


Task Desc.: SHIFTING OF TRANSFORMERS 


Component ID: Description: 
Dept/Area: 450031-ISRO LAYOUT OMU 
Task Note Type Notes 
CERTIFICATE Certified that | have inspected the spot and prepared this estimate by using current SR far the mos! 


economical and safest way of executing the work 


FIELD VISIT This estimate is prepared for shifting & conversion of existing electrical 4 
ORR junction to Sarakki Signal aiong ORR as per the request of Executive Engine 
BBMP Annexure building-2, A.N.Road Bangaiorein O&M unit-?, ISRO Layout S-5 sub-cdi 
Bangalore-78. under self execution 
All the necessory materials and labour charges is made provision in 
self to sanction this estimate at an eariy date to execute the work : 


MATERIALS: 
S.NO Store Stock Code ttem Description Rate Oly Est UOM Amount(ink 3 

4 NDS 287216 Armoured L.T.UG Cable 768443 a2 KM 1690574 6 N 
4.1kV Class | 240 Sq.mm, , 
3.5 core 

a NDS 287207 Armoured L.T.UG Cable 438249 19 KM 262673 1 N 
1.1kV Class | 25 Sq.mm, 4 
Core 

3 NDS 300312 LT Feeder Piller box 12 way 48368 12 NO 580416 N 
with cutouts 

4 NDS 613050 Caution/Danger Board 146 16 NO 2336 N 

5 NDS 287400 41kV, 3 Core, XLPE HTUG 782621 5 KM 313105 N 
Cable (ROUND Armoured)- 
95 Samm 

6 NDS 622720 Supply of PVC Insulation 14 200 ROLL 2800 N 
tape 

7 NDS 288531 Heavy duty Copper terminals 88 120 NO 10560 N 
jong barrel | 95 Sa.mm 
Copper terminals 

8 NDS 358050 LT Metering Box forhousing 3664 8 NO 29312 N 


the ETV Meters without CT's 


Boca wiring etc, 
Submitted by: RAJESH (}” J 
‘ pth 


Vay i SS LF 


3 Rez \ 2 "4 
it ae wi ME : RS 2 i \ OY iar 
oe Ap aT eta 


Page. 6 


9 NDS 279800 


18 NDS 284503 


44 NDS 285565 


12 NDS 288536 


13 NDS 289036 


14 NDS 301060 


15 NDS 427215 


iG NDS 607054 


V7 NDS 600095 


LABOR 
SNC Stock Code 


1 -TIKV.23.2.¢ 
2 -TIKV 22.1.1 
3 L11KV.6.3 


‘Gubmitted by RAJESHO4 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


MS Fish Plate 


rs 


LT Spacer for TC Wiring 44 


PG. Clamps Rabbit to 316 
Insulated wire | 2 j 


Heavy duty Copper ter 
long barrel | 240 Sq. mm 
Copper terminals 


PVC Insulated & Un- 198 
Sheathed Aluminium Vires 

Single core multi strand 11 
kV class [PVC Wire. ¢ 
Sq.mm 


250 kVA DTC with 
MCCB’siSMC} 


Grounding Materials fo: 275 
RMUs & Transformers | Good 
Quality Sait for grounding 
purposes packed in 50kg 
gunny bags 


Grounding Materials for 600 
RMUs & Transformers | Good 
Quality weil burnt Charcoal 

for grounding purposes 

packed in non returnable 

gunny bags of 30kg each 


item Descr tion Rate 


Laying of 120 to 240 sqmm LT UG 20998 


cable in Existing trench/Gi 
pipe/Stone Ware/RCC Hume pipe 
using Wooden/Aluminum Rollers as 
directed by the departmeniai sta‘ 
UG Cable Work. Earth work 226 
excavation for cable trench of 0.5 to 
0.75 mtr. Width and Depth upto 1 
mtr. including tral pits. depositing or 
bank upte a lead of 50 mirs 
Supplying and Displaying necessary 
Danger Boards and Lighting, Using 
sight Rails and Sign Boards at every 
100mtrs wherever necessary as 
directed in Ordinary Soil 
Erection of 200-250 kVA 1502 
Transformer on Transformer 
Ss 
structure 5) \ = 


Telescopic Earthing Ross 1828 


LT. Distribution Box for 150 24559 


Sub Total : 


Qty Est VOM 


88 NO 4752 

124 NO 5084 

24 NO 7584 

324 NO 79056 

400 ' MTR 79416 

8 NO 196472 

24 NO 

72 BG 

72 NO 43200 
3442018 


ArnounttUINr } 


Ze KM 
1320 CU 298326 
6 EA 9072 


N 


N 


«® 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


4 L11KV.4 Construction of platform with size 26401 8 sc 211208 N 
stone, cement concrete for erection 
of 500 KVA Transformer/Heavy 
Equipment Construction of platform 
(1.6x1.5x1.2} mir in size stone, for 
erection cf t ners/Heavy 
equipment t ng ail matenals, 
labour. Excavation of (*.5x1.5x1) mt 
pit for foundation providing and 
laying cement concrete 1°4°8 for 
foundation iaid in 1cm thick layers, 
well compacted curing etc 
complete providing and construction 
of stone masonary 0.9m below 
ground levei and 1.2m above ground 
level neatly hammer dressed in 
cement morier 16 cutting complete 
providing pointing to stone masonary 
in cement morter 1:3 after racking 
joint & nisely ining curing ete. 
plastering the concrete surfacas in 


cement t smooth 
randenng t every 
stages completely 
5 LIIKV.10.2 Releasing & Fixing Metering Box for 41260 15.2 SET 19762 N 


housing the ETV Meter 3-ph 4 wire 
along with CT's. Meter & wiring for 
100 KVA TCA 9°8)} 
§ LIIKV.10.3 Releasing and Fixing Metering Box 1260 15.2 SEI 19152 N 
for housing the ETY Meter 3-ph 4 
wire along with CT's, Meter & wiring 
for 250 KVA TC(1.9°8) 


7 LITKV.8.1 Fixing LT Distribution box for 100/ 504 8 BX A008 N 
250 / 800 KVA DTCs (Excluding 
wiring) 

8 L11KV.13.26 Wiring of Two circuits of LT Wiring 1001 8 NO 8008 N 


Kit for for 25/63/100 KVA DTC to the 
existing LT protection Kit / 
Distribution Box via metering box 
8 LIIKV.6.5 Providing Gl Pipe Earthing for 128 24 SET 3072 N 
lightning arresters, Transformer 
Neutral / Transformer Meta! parts 
{Excluding digging of pits) 


10 LITKV.25.6 Refilling the RMU foundation with 76 1320 Cu N 
the approved new earth with initial 
lead of 50 mtr including watering and 
tamping layers of 15 cm thick ete . 
complete 
Sub Total: 718448 
OTHER REQUIREMENTS: 
Requirement item Description ArmourntiiNe) 
S_CONTING Contingency Charges 
S_EMPLOYEE Ernployee Cost 
S_LOCALITY Locality Allowance @ ¢.% on Labour charges 
; i (applicable fer areas mentioned in Dept) 
ELE INSPEC 4. ye $0000 
TH / annon 
Suoraietee RAJESHO4 Mn : Other Misc Charges se . 100000 pucaae 
BRAIRSE ANDRA PX ae 
Assistani | \ \ 
~ 23 $ ‘ iy 5 
4 A \O 
#» 


ATTACHMENTS: 


PERMITS: 
Type Number 


Requestor Name: 


COMPLETION COMMENTS: 


Start Date Time 


FAILURE CODES: 


Failure: Repair 


Follow-up Action Required: 


TASK NO MATERIAL 
01 141061514 
02 4736864 
03 3442018.2 
ines 22285033.6 


Kr) : {us ad 
j Ly i 


TRATES CL i KA 
ARS E ACM 
f i} 


ARE 


Submitted by RAJESHOG: 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Sub Total: 639850.6576 


Acquired Date 


Completion Date: 


Component: 
SUMMARY 
LABOR OTHER REQT 
7354495 84 4591857 5902 
165896 191952.336 
7184476 639850.6576 
8238839.44 5423660 5838 


Date 


TOTAL 


26052504 8302 


9094712 336 


4800316 4576 


35947532 624 


« 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


(Govt, of Karnataka Undertaking) 


Estimate for shifting & conversion of existing electrical lines/DTC's/RMU'Ss/Poles from GSI ORR junction to Sarakki Signal along ORR as per the request of Executive Engineer(Planning 
Division-3) BBMP Annexure building-2, A.N.Road Bangalorein O&M unit-1, ISRO Layout, S-5 sub-division, Bangalore-78. under self execution 


Proposed RMU FFrovares Pipeline RMU 


| 
a ae e By. 8 Towards Vivekananda Colony 


Eshwar —e” 


ORR 


4 
! 


F101SR0-IC 


ie 


Kanakapur, 


a 


EAWSSB Pipe iin 
fiyas Nagera 


Teachers Co: 


Exsting RMU 


Asst. Executive Engineer(Ele.}, 
5 n, BESCOM 
* 


alore 


Work Type: Regular 


Est. Start Date 


Task 
Contractor : + O 1 * 
Budget Head 
Execution Method. SELF EXECUTION 
Task Desc. Release estimate for Estimate for shifting & conversion of 
existing electrical lines/DTC's/RMU's/Poles from GSI ORR 
junction to Sarakki Signal along ORR as per the request cf 
Executive Engineer(Pianning Division-3) BBMP Annexure 
building-2, A.N Road Bangalorein O&M unit-1, ISRO Layout 
S-5 sub-division, Bangalore-78. under self execution 
Component iD Description. 
DeptArea. 450031-ISRO LAYOUT OMU 
Task Note Type Notes 
CERTIFICATE Certified that | have inspected the spot and prepared this estimate by using current SR for the most 
economical and safest way of executing the work 
MATERIALS: 
S.NO Store Stock Code litem Description Rate Qty Est UOM Amount(INR} 
1 NDS 790401 SCRAP MATERIALS | Iron 25 3 KG -B75 
items | Scrap GOS with 
insulators — 
2 NDS 790104 SCRAP MATERIALS | fron 27 120 KG 3240 
items | Cross arms, clamps 
etc 
3 NDS 790103 SCRAP MATERIALS | Iron 20 200 KG 4056 
items | Released steel from 
RCC Poles (Skeleton Rods) 
4 NDS 791104 SCRAP MATERIALS |ACSR 111 928 KG 103008 
conductor 
Sub Tota! 111723 
LABOR 
$.NO Stock Code tiem Description Rate Qty Est UOM AmountUInR} 


OTHER REQUIREMENTS: 


Requirement 


Submitted by: RAJESHO4 


a 


@& + 


150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


Priority: 0 
Required: 


Task Status: PLANNING 
Assigned To: RAJESH04 


item Description 


Work Order 


Sub Totai 


Sub Total 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 


09 53 AM 


*1488926° 


N 


N 


N 


N 


AmounttINR} 


«) 


es 


») 


BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED 
150031-ISRO LAYOUT OMU 


WORK ORDER REPORT 


-111123 


OVERALL -111423 8) Q “141423 
TOTAL 


Submitted by RAJESH04 
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BANGALORE WATER SUPPLY AND SEWERAGE BOARD 
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BANGALORE WATER SUPPLY AND SEWERAGE BOARD 


ce of the Assistant Executive Engineer, No.2 is dabei 
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od 
Grams: “Water Sup” Bangalore 
e-Mail:aees-I1@bwssb. gov.in 


TELE PHONE-(08 0)-22945198 


ees 
BENGALURU WATER SUPPLY AND SEWERAGE BOARD 


Office of the Assistant Executive Englincer, w/s and sanitary South West-4 Sub division, Bansgirinagar, BSK 3 stage B’luru-BS 


NO:BWSSB /SWATE/ AEA) QO3S_in020 pate: '' 30 [I ]A%Qo 


To, 
EESW. 


Sub:- Estimate for the work of providing and laying of 100mm and 
150 mm DI water line in from Sarakki signal to pipeline road 
iliyas nagar outer ring road coming under banashankari service 
station of AEESW-4 Sub division to shift the existing utilities 
for construction of flyover by BBMP. 

Ref:- Body: 350.050.09 /Olme. Be-3 /H.908 /271/2019-20 OAGOS: 11.12.2020. 


OK OK 


With reference to the above subject, the estimate for the above work 
amounting to Rs 31,60,000/- (Rs. Thirty-one Lakh sixty thousand Only) is here ; 
with submitted for approval. The estimate is prepared based on the BWSSB SR for 
the year 2017-18. The report accompanying the estimate explains the necessity of 
the work and provisions made therein. 
The cost of the estimate is chargeable to DC works of private property for 
the year 2019-20. 


Encl:- Estimate , report, sketch in triplicate 
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Estimation for the work of providing and laying 100mm and 150mm dia 
DI water line from Sarakki signal to pipeline road iliyas nagar outer ring 
road coming under banashankari service station of AEESW-4 sub division 


to shift the existing utilities for construction of flyover by BBMP. 

The estimate has been prepared and herewith submitting to accord kind approval for 
Rs/- 

The BBMP authorities had corresponded to this office regarding construction of 
Flyover Bridge on Sakkari Signal, the Flyover has been proposed from Puttenahalli 
underpass to Bharath Petrol bunk near illiyas nagar. So, the BBMP authorities has inform to 
submit the estimate the for shifting the BWSSB utilities in outer ring road in that stretch to 
Right of Way to include in DPR preparing by M/s, Nagesh Consultant. Hence, the site has 
been inspected with BBMP officers and estimate has been prepared for shitting of 150mm 
dia and 100mm dia DI water pipe line present in stretch from sarakki signal to pipeline road 


near iliyas nagar outer ring road. 


The provision such as Asphalt road cutting, Earth work excavation, Refilling of 
excavated earth, providing & laying of 150mm dia. and 100mm dia DI pipe line, DI specials 
to link with feeder mains, AIR Valves and Control Valves and disposal of earth , Road 
restoration works etc., have been made in the estimate were quite essential to execute the 


work. 


The cost of the estimate of Rs.31,60,000/- as per current SR of BWSSB for the year 
2017-18 is chargeable to DC works of BBMP for the year 2020-21. 
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Supplying and fixing DI Resilient seated soft sealing SLUICE VALVE 
of various dia. with body, bonnet of ductile iron (DI) conforming tolS-1865 
and of grade GGGSO, shaft of stainless steel, wedge fully rubber lined 
with EDPM seats of NBR and the valves should be vacuum tight and 
100% lead proof with face dimensions as per BS 5163-89 / IS 14846- 
2000 / DN 3202 F4/F5. The stem sealing should be with toroldal sealing 
rings (minimum 2 *O" rings), Body and bonut should be coated with 
Electrostatically applied Epoxy Power Coating with minimum coating 
thickness of 250 micron both inside and out side. The rate is inclusive of 
cost of valve, T.P set, bolts & nuts and rubber insertions etc. but 
excluding earth work. (SR:2017-18,P.69,SLNO.56 CODE(B076) 
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Supplying and fixing Kinetic AIR VALVE for automatic discharge © 


accumulate air during working condition, conforming to IS 14845 / a 
1074-4, Body and bonnet of DI conforming to IS-1885 of grade GGG-50, 
Seals are made of approved EPDM, SS 304 float, guide and internals. 
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SR:2017-18, P45 SLNO.4.1CODE(A015) 
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contractor shall take care while consolidati i i 
ng the earth, so that, pipes laid 

are not damaged due to mechanical completion and shall restore the 

damaged pipes at his own cost, in case of damage).(SR:2017-18, P.56, 
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17 | Provide bedding using approved stone dust / quarry dust of sizenot 
exceeding 5.6 mm for the pipe lines trenches including watering and 
consolidation to 95% proctor density etc. complete with all lead and 
lifts as per specifications and as directed by the Engineer in charge 
etc and after obtaining the approval of the Chief Engineer.. SR 2017 
2018 P.No.56, SI. No.18, A108A (FOR PIPE TOP) 
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Providing laying spreading and compacting graded stones aggregates to 
wet mix macadum specification including premixing the materials with 
water at OMC in mechanical mix plant carryage of mixed method of| 
Tipper to site laying in uniform layers with paver ‘n sub base course! 
onwell prepared surface and compacting with vibratary roller to achieve 
disered density complete as per specifications . SR 2016-17 P. No.263 
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ReRRS 500 Bituminous macadam neon wane 


RB 500 11: Providing and applying bitumen macadam on pene 
Surface with crush coarse aggregates as per design mix formula for base 
binding course Including loading of aggregate with F.e loader, hot mixing 
Of stone aggregate and bitumen in hot mix plant 40 tonne capacity, 
transporting the mixed material in tipper to paver and laying mixed 
Material with paver finisher to the required level and grade, rolling by 
Power roller to achive the desire density, 50/75mm compacted thickness 
With 3.3% bitumen but excluding cost of primer/ track coat with lead up to 
1 km including cost of material, labour HOM of machineries complete as 


» Usng crushed aggregate of specified 
grading, premixed with bituminous binder and filler, transporting the hot 
imix to work site laying with a paver finesher to the requrired grade, level 
and alligmeng rolling with smooth wheeled, vibratory and tandom rollers 


| 1] 830.00 [0.60 [0.040 
Disposal off the excess excavated earth of al} types by vehicle including loading, 

unloading with all lead and lifts, labour, HOM of machineries ete. for. for:SR 2017-): 
18 P. No.57, SLNo.z0.5 CODE A115E (Up to 15km) 
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Grams: “Water Sup” Bangalore 
e-Mail:aees-], @bwssb.gov.in TELE PHONE-(080)-22945198 


- BENGALURU WATER SUPPLY AND SEWERAGE BOARD 


Offi A 
‘ee of the Assistant Executive enanee, w/s and sanitary South West-4 Sub division, Banagirinagar,BSK 3” stage B'turu-85 


NO:BWSSB /SWATE/ AE4 Q036 2020 vate: 30(U]Q0a0 


To, 
EESW-~ 


Sub: -Estimate for the work of providing and laying 300mm dia RCC 
NP3 class pipe line from Sarakki signal to pipeline road iliyas 
nagar outer ring road coming under banashankari service station 
of AEESW-4 Sub division to shift the existing utilities for 
construction of flyover by BBMP. 

Ref::- Sods Ga.me.0 /olwe.Be-3 /&.80/271/2019-20 Haws: Nt. 12.2020. 


KKK 


With reference to the above subject, the estimate for the above work 
amounting to Rs.50,70,000.00 is here with submitted for approval. This work has 
been proposed to avoid the sewer entering into the SWD in Banashankari, as per 
the orders of National Green Tribunal(NGT). 


The estimate is prepared based on the BWSSB SR for the year 2017-18. 
The report accompanying the estimate explains the necessity of the work and 


provisions made therein. 
The cost of the estimate is chargeable to DC works of private property for 


the year 2019-20 


Encl:- Estimate , report, sketch in triplicate 


\fiarly copy to EE(Central project-3), Annex , N.R Road, BBMP, Bangalore-560002. 
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Estimate for the work of providing and laying of 300mm dia RCC NP3 
class pipe line from sarakki signal to pipeline road, iliyas nagar outer ring 
road coming under Banashankari service station of AEESW-4 sub division 


toShift the existing utilities for construction of Flyover by BBMP. 


The estimate has been prepared and herewith submitting to accord kind approval for 
RsJ/- 

The BBMP authorities had corresponded to this office regarding construction of 
Flyover BridgeonSakkari Signal, the Flyover has been proposed from Puttenahalli underpass 
to Bharath Petrol bunk near illiyas nagar. So, the BBMP authorities has inform to submit the 
estimate the for shifting the BWSSB utilities in outer ring road in that stretch to Right of Way 
to include in DPR preparing by M/s, Nagesh Consultant. Hence, the site has been inspected 
with BBMP officers and estimate has been prepared for shifting of 300MM dia RCC NP3 
class pipe line present in stretch from sarakki signal to pipeline road, iliyas nagar outer ring 
road 


The provision such as Asphalt road cutting, Earth work excavation, Refilling of 
excavated earth, providing & laying of 300mm dia. RCC , Construction of new manholes 
and disposal of earth , Road restoration works etc., have been made in the estimate were 


quite essential to execute the work. 


The cost of the estimate of Rs.50,70,000/- as per current SR of BWSSB for the year 
2017-18 is chargeable to DC works of BBMP for the year 2020-21. 


Earl ion to the estimate is requested. 
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watering all lead and lift including cost of all labour including consolidation 
by mechanical means approved by engineer incharge, when earth is at 
Suitable moisture content with desired field density upto 95% max dry! 
density (modified heavey proctor test) for restoration of roads without 
settelement including HOM of machineeries, complete. The contractor: 
shall take care while consolidating the earth, so that, pipes laid are not 
damaged due to mechanical completion and shall restore the damaged 
pipes at his own cost, in case of damage).(SR:2017-18, P.56, SLNO14 
CODE A095A) 
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